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THE ENGINEER 


Engineering and Marine Exhibition at Olympia. 


HE Engineering and Marine Exhibition 

now open at Olympia, London, coming 
hard on the heels of the economic crisis, 
must be voted a considerable success. For- 
tuitously timed almost to coincide with a 
crisis in Our economic affairs, it will go far 
to prove to the 
many representa- 
tives of foreign 
countries who have 
already visited the 
stands that the 
British engineering 
and marine. indus- 
tries are very much 
alive and to the 
fore in matters of 
design and work- 
manship, even if 
they are at present 
limited in the quan- 
tity of their output. 
The exhibition de- 
monstrates that we 
are now energetic- 
ally seeking greater 
and wider export 
business by which 
alone we can hope 
to recover and 
eventually lead the 
world to recovery. 

This second Sup- 
plement, together 
with a second Art 
Supplement which 
accompanies it, con- 
tinues our descrip- 
tion of those ex- 
hibits which are 
most likely to in- 
terest our readers. 
The task of its pre- 
paration has been 
formidable, for 
there are more 
than 400 firms at 
the exhibition and 
many have more 
than one item of 
interest to show. 
To complete our re- 
view, as far as paper shortage permits, 
further descriptive articles appear in 
the accompanying issue of THE ENGI- 
NEER, and they will be continued in suc- 
ceeding issties. 


Parsons MARINE STEAM TURBINE COMPANY, 
Lrp. 


The Parsons Marine Steam Turbine Com- 
pany, Ltd., of Wallsend-on-Tyne, is exhibit- 
ing two complete turbines belonging to a 
recently built three-turbine, double-reduc- 
tion set of machinery for a French steamer. 

These two turbines have been selected 
to typify the company’s present-day design 
and manufacture. They comprise an inter- 
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mediate-pressure turbine with high-pressure 
astern turbine incorporated and a low-pressure 
turbine with low-pressure astern incorporated. 
At the exhibition each turbine cover is 
lifted to permit examination of the blading, 
dummy glands, adjusting block and the dis- 
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position of the steam inlet and exhaust 
branches. Notable features in the inter- 
mediate-pressure turbine are: the  all- 
reaction ‘‘end-tightened ’” ahead blading, 
which is of the segmental type, having 
stainless iron blades and shrouds with 
mild steel packing sections; the labyrinth 
“radial” fin dummy glands, and the 
adjusting block fitted with ‘“ pulling-up ” 
gear for increasing the axial blade shroud 
clearance under conditions of warming up, 
standby and manceuvring. 

The high-pressure astern turbine is 
arranged adjacent to the steam end of the 
ahead turbine. Its blading is of the 
impulse type, comprising a three-row velocity 


compounded wheel. The impulse blades are 
of stainless steel, machined from rolled strip 
and individually fitted. The ahead and 
astern turbines are separated by a “radial ” 
fin diaphragm gland, which has a leak-off 
connection to the condenser arranged 
from a point mid- 
way along the 
length of the gland. 
This connection 
normally carries off 
to the condenser 
the small amount 
of steam that passes 
the fins from the 
operating turbine. 

The low-pressure 
turbine, illustrated 
in the accompany- 
ing Art Supple- 
ment, has a casing 
of cast iron cover- 
ing the ahead turb- 
ine and exhaust, 
whereas the low- 
pressure astern 
turbine casing is of 
cast steel because 
of the higher steam 
pressure and temp- 
erature to which 
it is subjected. 
Both casings are 
permanently bolted 
together during 
manufacture at a 
joint on the vertical 
plane. The ahead 
blading of the low- 
pressure turbine is 
of the segmental 
all-reaction ‘‘ radial 
clearance” pattern 
with blades of stain- 
less iron and mild 
steel packing sec- 
tions. No dummy 
is fitted on this 
turbine, as the end 
thrust is small in 
amount, and the 
whole of it can be 
adequately taken by the adjusting block. 
The astern blading of the low-pressure 
turbine is similar to the high-pressure astern 
blading in type and material, but is of larger 
dimensions and supplied by a greater number 
of nozzles. 

The main particulars of this set of 
turbine machinery are as follows :—High- 
pressure ahead turbine inlet, 415]b per 
square inch and 740 deg. Fah.; intermediate- 
pressure ahead turbine inlet, 83 Ib per square 
inch and 485 deg. Fah.; low-pressure 
ahead turbine inlet, 42 lb and 206 deg. Fah. 
The ‘condenser vacuum is. 28-5in of 
mercury. The high-pressure ahead turbine 
develops 1220 s.h.p. at 4930 r.p.m., the inter- 
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mediate-pressure turbine 1150 s.h.p. at 
4930 r.p.m., and the low-pressure turbine 
develops 1130 s.h.p. at 4110 r.p.m. 

A total of 3500 s.h.p. ahead power is 
delivered to the main shaft through double- 
reduction gearing at 92 propeller r.p.m., and 
the astern power is 60 per cent of the ahead. 

Other exhibits on the stand are a working 
scale model of an all-reaction three-turbine 
single-reduction geared set of machinery; a 
model of the S.Y. “‘ Turbinia,”’ and several 





FiG. 2—BROWN - BOVERI 30,000-KW TURBO -ALTERNATOR—RICHARDSONS WESTGARTH 


specimens of the reaction and impulse type 
of blading at present extensively employed 
in the manufacture of Parsons marine steam 
turbines. 


RICHARDSONS WESTGARTH AND Co., LTD. 


On the joint stand of the associated 
companies, Richardsons Westgarth and Co., 
Ltd., of West Hartlepool, the North-Eastern 
Marine Engineering Company (1938), Ltd., 
of Wallsend and Sunderland, and George 
Clark (1938), Ltd., of Sunderland, Richard- 
sons Westgarth is showing a model of a 
7500 s.h.p. double-reduction geared steam 
turbine installation complete with Foster 
Wheeler water-tube, oil-fired boilers, designed 
for a working steam pressure of 450 lb per 
square inch and for a ‘superheated steam 
temperature. of 750 deg. Fah. This model is 
believed to be the first of its kind to include 
a complete machinery installation with the 
main turbines, reduction gearing, boilers and 
auxiliaries. This prototype machinery was 
fitted during the late war in a large number 
of standard cargo and fast liners, for which 
Richardsons Westgarth and Co., Ltd., was 
the parent company. We illustrate this 
machinery in Fig. 3 by means of a view 
taken on the firm’s test bed. 

Another model on the stand is that of the 
Richardsons Westgarth-Brown Boveri turbo- 
alternator of 30,000-kW capacity at 22,000V 
illustrated in Fig. 2. The model is complete 
with all auxiliaries, such as condensing plant, 
&c. The machinery is designed for a steam 
pressure of 600 lb per square inch, and a 
final superheated temperature of 850 deg. Fah. 

In addition to marine sets such as that 
recently installed in the new Cunard White 
Star liner “ Asia,’ Richardsons Westgarth 
has constructed land installations for high 
outputs and other plants under licence from 
Brown Boveri. The model shown is typical 
of such plants. With the present high 
priority for power station plant the works of 
the company have become increasingly 
engaged on the construction of such plants, 
up te the highest powers, for steam up to a 
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pressure of 1350lb per square inch and 
950 deg. Fah. final temperature. 


Nortu-EASTERN MARINE ENGINEERING Co. 
(1938), Lrp. 


A prominent exhibit on the stand shown by 
the North-Eastern Marine Engineering Co., 
Ltd. is a model of the company’s reheated 
triple-expansion marine engine (see Fig. 4), 
complete with its propeller, rudder and aft 
end of the ship. This engine has a designed 


output of 2200 s.h.p., and is designed to use 
steam at 220 Ib pressure and 600 deg. Fah. 
plus 150 deg. Fah. reheat. This typ2 of 
engine, we may recall, was first introduced 
by the firm in 1934, and since that date 
it has been installed in more than 
seventy ocean-going ships of powers 
between 750 s.h.p. and 4500 s.h.p. per shaft. 
It is of interest to place on record that in 
spite of the increasing adoption of oil engine 
and steam turbine drives, the North-Eastern 
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occupied in constructing this class of pro, 
pelling machinery. 

Two ship models on the North-Easter, 
stand show the frigate H.M.S. ‘“‘ Luce Bay” 
and H.M. Transport Ferry “3017.” Thay 
were built by the company at Sunde. 
land, and to fit out such ships it was arrange 
that the firm should set up and operate , 
special fitting-out shipyard, which operated 
from 1943 until last year under th name of 
North-Eastern Marine (Hendon Dock), Liq 


Other exhibits include samples and ful. 
sized components of “ Perlitiron,’’ a high 
duty cast iron, of which the North-Eastem 
Company produces large quantities for oil 
and steam engine components. Several super- 
heaters of the company’s two types for marine 
service are also on view. 

The associated firm of George Clark (1938), 
Sunderland, is exhibiting on the stand several 
full-sized parts of Sulzer two-cycle engines 
As announced towards the end of last year 
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and its allied companies have now on order 
from twenty-five to thirty reheat engine 
installations. 

Some little time ago it was officially 
announced that the Doxford engine would be 
built by the North-Eastern Company and 
its associated firms in powers up to 8000 
s.h.p. for all oil engine installations above 
1500 s.h.p. to 2000 s.h.p. A large number of 
engines are now on order, similar to the 
model shown on the stand and to the unit 
shown in Fig. 1. The Wallsend-on-Tyne 
works of the company are now exclusively 


the firm is preparing to build Sulzer engines 
in two sizes suitable for installations up to 
2000 s.h.p. 

VICKERS-ARMSTRONGS, LTD. 

In writing of the activities of Vickers- 
Armstrongs, Ltd., in these pages we have 
generally to deal with shipbuilding and ship 
repairing, dry dock construction or the 
building of aircraft, such as the “ Spitfire ” 
and the “ Viking.” It is sometimes over- 
looked that the Vickers-Armstrongs Company 
is also responsible for the construction of 
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gement plants, condensing plants, winding 
gears, pumps, chocolate refining machinery, 
ink and paint machinery and many other 
classes Of industrial plant. This year’s 
exhibit at Olympia draws attention to some 
of these engineering products, although the 
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“V.S.G.” hydraulic variable-speed trans- 
mission gear is also shown in many forms, as 
is also the Vickers hardness testing machine 
and box-making and stitching machines, 
along with a vibration damper. A new range 
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even at comparatively high speeds. As a 
result it is claimed that fewer grinds are 
required to finish the ink and a higher output 
is thus obtained. 

Another machine of interesting design is 
the soap plodder, shown in Fig. 7. This 
machine has been de- 
signed to receive milled 
soap ribbons and to 
extrude them in the 
form of a _ highly 


compressed soap bar 
of a size and shape 
to suit the formation 
The 


of a_ tablet. 


heavy compression imparted to the soap 
bar gives a high polish and minimises crack- 
ing. The machine has a silicon-aluminium 
worm and is lined with stainless steel in 
order to prevent the staining of the soap 
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chocolate and ink industries. The Keenok 
Company is showing one of its “ Uni-roll” 
mills, which is one of the more modern 
developments in the production of paint 
and ink. In this machine—see Fig. 6 
—a film of paint is ground between a revolv- 
ing roller and a patented standard vane 
grinding bar, the whole machine being of 
extremely robust construction and fitted with 
roller bearings throughout. The “Uni-roll’’ is 
designed to work at high speed under great 
pressure, made possible by the film being pre- 
pared before entering the grinding nip. It will, 
it is stated, transmit. much heavier power load 
than any other single-roller type of machine. 





PAINT AND INK MILL—VICKERS 


The mill is constructed in two sizes, 26in, 
with roller size 26in long by 16in diameter and 
a speed of 210 r.p.m. to take loads up to 
20 b.h.p.; and 6in, with a roller size 6in long by 
10in diameter and a speed of 375 r.p.m. to 
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of industrial cocks, either hand-controlled 
or remote-controlled, by electric or hydraulic 
power, has been developed and is also on view. 

Two machines made by Vickers- Armstrongs, 
Ltd., and exhibited on the stand are illus- 
trated in Figs. 5 and 7. Fig. 5 shows 
@ heavy three-roll ink grinding mill, ‘type 
“ P.1.3C.,” which has been specially designed 
for the fine grinding of stiff lithographic and 
offsst inks. Its heavy construction and 
exceptionally powerful roll-tensioning mech- 
anism enables very heavy pressures to be 
applied, and a thin film of ink maintained 


MILL—VICKERS 


through metallic contamination. A safety 
device is incorporated in the design in 
order to protect the machine in the event of 
overloading occurring. Attention may be 
drawn to the use of a bayonet type nozzle 
coupling, which has been adopted in prefer- 
ence to the more usual swing bolts. It 
ensures equal distribution of pressure and 
prevents the possible breakage of the hinge 
or lugs. 

Recently it was announced that Vickers- 
Armstrongs Ltd., had acquired the Keenok 
Company, Ltd., which is well known in the 


FiG. 7—TOILET SOAP PLODDER—VICKERS 


take loads up to 5 b.h.p. The method of 
applying pressure is by means of a hydraulic- 
ally controlled pump, which is an integral 
part of the machine. The pressure is regis- 
tered ona large visible dial, and this arrange- 
ment permits the grinding pressures to be 
specified and controlled. 

The 26in machine is fitted with an automatic 
scraper, which enables the film to be scraped 
clean from the roller and needs no adjustment 
during the complete life of the scraper blade. 

Quite recently it was officially announced 
that Vickers-Armstrongs, Ltd., had acquired 
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a controlling interest in the century-old firm 
of brewers’ engineers, G. J. Worssam and 
Son, Ltd., of London, which incorporates the 
well-known company of Brinjes and Goodwin, 
also. specialists in brewers’ machinery. In 
one of our Art Supplement pages we illustrate 
Worssam’s “‘ Super-Forty ”’ bottle filling and 
crown corking machine, which has a designed 
output of 7500 bottles per hour. This machine 
is being shown on the stand at Olympia. 

The machine can be completely sterilised 
by steam and is fitted with sterile air filters 
so that all air drawn into the machine whilst 
in. operation and that used for cooling is 
completely sterile, It will deal with very 
highly conditioned beers and is easily 
operated by one person. The level in the 
bottle can be adjusted while the machine is 
in operation, and it is economical in the 
power required to operate it. 

This type of bottling machine is, we learn, 
now being exported to many parts of the 
world. An even larger machine is being 
developed by the firm, which will have a 
bottling and crowning capacity of 10,000 
bottles per hour. The firm of Worssam’s 
has specialised in the design and operation 
of automatic and semi-automatic -bottling 
plants and other machines needed in bottling 
stores. 


W. anv T. Avery, Ltp. 


An interesting selection of the well- 
known range of testing machines built by 
W. and T. Avery, Ltd. of Birmingham, 
has been arranged on the stand taken by 
that company. Most of these machines 
have already been dealt with in our columns 
but we have selected two for brief descrip- 
tion in connection with the exhibition. 

A rapid dynamic balancing machine for 
such components as medium size motors, 
crankshafts, &c., is illustrated in the Art Sup- 
plement. It is designed to determine the state 
of dynamic equilibrium of rotating masses, 
so that by the addition or removal of metal, 
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dynamic balance can be obtained. The 
machine is designed for operation by un- 
skilled labour after brief instruction and 
the entire balancing process is confined to 
the operation of two hand wheels simul- 
taneously. Dynamic balance can be indi- 
cated automatically on a ing chart 
which shows the magnitude of out-of-balance 
error in ounce-inches. An angular disc 
indicates the angular position of the out- 
of-balance error. 

In the machine a compensating device 
consisting of @ revolving disc with an 
out-of-balance weight of known magnitude 
is adjustable as to its effect and angular 
position by means of two hand wheels. 
At the front of the machine a fulerum bar 
is held in position by two adjustable 





THE ENGINEER 


fulcrum. points. These points are set 
relatively to the distance between the 
two vertical compensation planes of the 
rotor under test which has been previously 
selected as being suitable for the addition 
or removal of metal. The rotor is thereby 
reproduced to scale on the fulcrum bar 
between the fulcrum points coincident with 
its compensated planes, and the arrange- 
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Each specimen is connected to a synchronoyg 
electric stress cycle counter which can be 
set to zero. 

During testing the fracture of one spegi. 
men stops the appropriate counter by mean 
of a cut-out button under the load pan, 
Fracture of the second specimen stops the 
other counter and the motor. 

For this machine the diameter of the gauge 
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ment is such that there is no uncompensated 
residual balancing moment. 

The compensating device and the rotor 
under test are synchronously driven by an 
electric motor common to both. When the 
machine is running the compensating device 
produces a centrifugal force which, upon 
proper adjustment, neutralises the disturb- 
ing force arising from the error in the speci- 
men. The two opposing forces are trans- 
mitted to the fulerum bar, which works in 
sympathy with the measuring device. At 
the stage of equalisation of the two forces, 
the amount of out-of-balance of the rotor 
is indicated on the measuring chart, while 
the angular position of the unbalance is 
shown by a disc below the chart. 

The rotor to be balanced is carried on a 
spring suspension system so that the natural 
vibration. period of the system coincides 
with the oscillations produced by the speci- 
men under test. For this purpose oscilla- 
tions are arranged at their maximum, and the 
rotor in balance at this resonance or critical 
speed will also be in balance at any other 
working 

When the chart-setting device is used a 
drawing of the rotor to be balanced is 
made to scale and fixed to the top of the 
machine housing. This chart is used for 
setting the machine to the correct compen- 
sation planes without reference to the rotor 
itself. It may also carry all the necessary 
information with regard to the correction 
required such as the diameter and depth of 
hole to be drilled. 

The “ Duplex ”’ rotating cantilever fatigue 
testing machine, illustrated in Fig. 8, 
has been designed to carry out fatigue 
tests of the Wohler cantilever type upon 
two- rotating bar specimens under load 
simultaneously. The load is appliéd by 
deadweights placed upon the load pans. 

A three-phase synchronous electric motor 
driving the machine at 3000 r.p.m. is sup- 
ported by a cast iron housing and carries 
the chucks which hold the specimens at 
both ends of the extended gauge. At its 
opposite end each specimen runs in a ball 
bearing on which is suspended the load pan. 





length of specimens is either 0-3313in or 
0-2629in. These diameters have been 
adopted because for 0-3313in diameter 
each 2 lb of applied load, and for 0-2629in 
diameter each Ib of applied load (including 
the weight of the load pan) equals a stress 
of 1 ton per square inch upon the specimen. 
The weight of the load pan is 5 lb, which 
produces @ minimum stress of 24 tons per 
square inch for 0-3313in diameter specimen, 
and 5 tons per square inch for 0-2629in 
diameter specimens A maximum stress, 
therefore, of 25 tons per square inch, for 
0-3313in diameter, or 50 tons, for 0-2629in 
diameter, is produced by a total added 
load of 45 lb, which, plus the 5 lb weight 
of the pan, equals 50 Ib. 


British JEFFREY-DiAMOND, Lip. 


The principal exhibit on the stand of 
British Jeffrey-Diamond, Ltd., Wakefield, is 


‘small high-speed pulveriser of the swing 
- hammer type, known as the “ Atomill.” 


From a feed size up to $in cube this machine 
is designed to reduce, in one operation, a 
wide variety of materials to products of 
75 per cent to 95 per cent passing screens 
down to 300 mesh, in quantities from a few 
pounds to 40cwt per hour, according to the 
type of material and product size required. 

The clean compact lines of the machine can 
be seen from the photograph reproduced in 
Fig. 9, and the lay-out of its mechanism in 
the diagram Fig. 10. It consists essentially 
of @ casing, or grinding chamber, which 
encloses a rotor driven at 5000 r.p.m. through 
vee ropes by a 15 h.p. electric motor mounted 
alongside on a common base plate, the whole 
being enclosed and guarded by a steel cover. 
The grinding chamber is of cast iron in 
three sections and is finned for maximum heat 
radiation. 

The lower grinding chamber frame has 
grids, wedge wire screens, or perforated 
screen plates in machined grooves in the 
base, and is specially shaped at the rear for 
quick and easy removal of the screens. The 
screens completely cover the base and are 
fitted in two sections to facilitate removal and 
replacement. 
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The upper frame is fitted with renewable 
grrated liners or grinding plates and incor- 
porates air by-pass passages both for equalis- 
ing the air pressure in the grinding chamber 
when the machine is in operation and for 
introducing inert gas into the chamber when 
reducing explosive materials, or cold air 
when handling low melting point materials. 


| This upper frame is surmounted by a shallow 
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Hopper 
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The steel cover enclosing the machine 
is fastened to the base plate by setscrews 
and is provided with an easily detachable 
section at the rear for access to the in- 
terior for inspection, cleaning, and main- 
tenance, and changing the various component 
parts. Air grills at the front provide ample 
ventilation. 

Material fed to the machine is drawn by 
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Auxiliary 
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feed hopper and houses an independently 
driven feeding screw. 

The end frame forming the rear portion of 
the upper frame gives ready access to the 
interior of the pulveriser for inspection, 
cleaning, changing screens, &c. 

The feeding screw is chain driven by a 
}h.p., squirrel-cage, geared motor, and a full 
range of feeding screws is manufactured to 
suit different materials and capacity require- 
ments. 

The ball bearing mountedrotor is of unit con- 
struction and is dynamically balanced to give 


the feeding screw from the base of the hopper 
into the grinding chamber and falls into the 
path of the hammers which drive it against 
the grinding plates in the upper frame until 
it is reduced sufficiently to pass the screens in 
the base. Material reduced to the desired 
size is discharged through the screens, the 
oversize being swept round by the hammers 
for further reduction on the grinding plates. 
The screens play no part in the grinding 
operation, but act merely as particle 
retainers. 

In order to avoid choking of the machine 





Fig. 11—PLANT - HANDLING 


smooth vibrationless running. Itcarriestwelve 
ores hammers freely suspended on pins 
t through the rotor. dises and held in 
place by a quick-release locking device 
designed to reduce to a minimum the time 
required' to change a set of hammers. The 
rotor hammers are tipped with wear-resisting 
material and are balanced in, sets. 

A small fan for increasing the ventilation. 
through the machine in certain applications 


' and site conditions can be fitted in the base 


plate. 


TRUCK-—YALE7AND TOWNE 


the feeding screw is interlocked electrically 
with the driving motor, so that it can only 
operate while the machine is running. 


YALE aND Townz MANUFACTURING 
Company, Lp. 


The mechanical handling equipment made 
by the Yale and Towne Manufacturing 
Company, of Willenhall, Staffs, includes 
the useful lifting and pulling device known 
as the ‘‘ Pul-Lift,’? which is shown in use 
in Fig. 12. This device is made in three 





Otymp1a SUPPLEMENT—v 


sizes with capacities of #, 14 and 3 tons. 

The load hook of the “ Pul-Lift” is 
suspended from the hoisting mechanism on a 
free-rolling roller chain. This chain passes 
over a sprocket in the mechanism and the 
sprocket is actuated by a ratchet type handle 
to lift the load. In the smallest mechanism 
there is a direct ratchet action between the 
operating handle and the sprocket, whilst 
on the heavier sizes there is an intermediate 
pinion and gear. A load brake of the screw 
and disc type is self-actuating and auto- 
matically sets and holds the load at any 
point. A hand wheel interlocked with the 
load brake permits the brake to be released, 
and frees the chain which can be run out at a 
controlled speed. 

This “ Pul-Lift ” is also designed for use 
in connection with the maker’s plant- 
handling trucks, which have been developed 
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to facilitate the movement of machine tools 
without the use of overhead gear. As can 
be seen from the photograph we reproduce 
in Fig. 11, the platform of the truck is 
pivoted on the rear axle. It can be tilted 
by means of a hand-wheel-operated toggle 
gear until the rear end rests on the ground. 
The machine to be. moved is. then: pulled on 
to the platform by means of the “ Pul-Lift,”’ 
which is fastened to a bracket at the front 
of the truck. The platform with its load is 
then returned to its horizontal position by 
means of the hand wheel and the truck can 
be hauled away to its required destination. 
Unloading is effected by reversing the 
operation. 

The trucks are of all-steel construction and 
made in capacities of 2, 3 and 5 tons with 
platforms 4ft 3in by 2ft 6in, 6ft by 3ft, and 

/ Sit by 4ft. 


THE WELLMAN SmitH OWEN ENGINEERING 
Corporation, Lp. 


The principal exhibit of the Wellman 
Smith Owen Engineering Corporation, Ltd., 
Victoria Station House, Victoria Street, 
London, 8.W.1, is a mobile machine, designed 
and manufactured by the firm to handle 
tyre cheeses and hot wheel blanks up to 
1 ton in weight and 44in in diameter between 
furnace and forging press. Our illustrationin 
the Art Supplement shows the machine in the 
maker’s works at Darlaston, prior to being 
exhibited at Olympia. With this machine the 
workpiece can be picked up from floor level, 
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raised to the required furnace hearth or press 
height and rotated in either direction, so as 
to present the appropriate working surface of 
the blank. By its use the speed of handling 
may be increased and the necessity for re- 
heating reduced, as compared with manual 
handling. 

In a Supplement to our issue of May 2nd 
this year we described and illustrated in some 
detail the Wellman forging manipulator, in 
connection with the exhibits at the British 
Industries Fair. The tyre cheese handling 
machine now shown at Olympia is designed 
on similar principles and we therefore refer 
our readers to our earlier issue for a full 
account of this interesting class of heavy 
engineering equipment. In respect of this 
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and other types of hoisting machinery. 
Directly driven through a vernier coupling 
from a hoist shaft, it can be easily fixed to 
existing cranes. The switch contacts and 
mechanism are housed in a watertight cover, 
with the drive shaft passing through glands, 
so that it can be driven through a vernier 
coupling (Fig. 15) at 
either end. The con- 
tacts are self-cleaning 
and adjustable and 
are suitable for 500V, 
@.c. or d.c. 

The switch proper 
consists of a fixed con- 
tact A (Fig. 15), 
attached to a terminal 
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Fic. 13—LEVEL LUFFING JIB 


MID-POSITION. 


exhibit it is interesting to note that the 
Wellman Smith Owen Engineering Corpora- 
tion is the only British firm designing and 
making this type of equipment, competition 
coming from the United States. 

A model of a new Wellman level luffing 
portal jib crane is on view on the firm’s 

. Three cranes of this type, each of 
15 tons capacity, were, itis understood, the 
first British post-war dockside cranes to be 
supplied to the French Government for re- 
equipment of French ports devastated during 
the war. They were installed at Le Havre and 
are reported to have proved very satisfactory. 

Sketches reproduced in Fig. 13 illustrate 
the level luffing action. In place of compli- 
cated rope systems the action is obtained by 
links between the jib and the crane super- 
structure, permitting a direct run of hoisting 
rope between barrel and load. A further 
point is that the jib is always self-balancing, 
for the upper and lower connecting links are 
so arranged that, if produced, their point of 
intersection lies vertically below the centre of 
movement of the jib. When the lifting 
radius is decreased, the jib tail rope sheaves 
move downwards through a distance corre- 
sponding to the resultant vertical lift of the 
jib head. Advantages claimed for such a 
level luffing action lie in economy of power 
consumption, elimination of rope wear and 
greater speed of operation. As the horizontal 
velocity of the load during a change of 
radius is substantially constant, the opera- 
tion of the controls is simple, leading to a 
saving of operating time. 

In Fig. 14 the cranes are shown in service 
at Le Havre. All movements are performed 
by electric motors. They hoist at 154ft per 
minute, by two motors, each of 100 b.h.p. 
Slewing is at 1 r.p.m. by a 24 b.h.p. motor 
and time for complete luffing from maximum 
to minimum radii is 23 sec., performed by a 
35 b.h.p. motor. The crane can travel at 
114ft per minute, being driven by four 
motors, each of 24 b.h.p. Each of the three 
cranes weighs 240 tons. 

Another exhibit on the Wellman stand is 
quickly-reset shunt limit switch for cranes 
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board B and a moving contact fitted to an 
arm C on the insulated contact bar D. This 
bar is moved by the switch lever E welded to 
it, the amount of movement being restricted 
by stops. 

On hoisting, the drive shaft F rotates in 
the direction indicated, the worm G driving 
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about its pivot, carrying with it the cam 
lever L. The cam lever is fitted with a pin 
running in @ groove in the cam, so that, ag 
the lever moves, the cam is caused to slidg 
along a feather Q towards the worm. The 
mechanism is arranged so that, as this move. 
ment takes place, the lobe of the cam N 
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comes between the jaws of the pendulum 
lever P. 

Continued rotation of the driving shaft 
now moves the pendulum lever about its 
pivot, carrying with it the quadrant R and 
compressing the operating spring 8. As the 
quadrant and lever go over centre, a stop 
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the worm wheel H in a clockwise direction. 
This wheel has a cam track against which the 
cam roller J on the pad lever K runs freely. 
During this time the cam lever L is held over 
by the spring M, causing the cam N to rotate 
idly between the pendulum lever P and the 
side of the case, the spring also acting to keep 
the cam roller in contact with the cam track. 

When the tripping point is reached the rise 
on the cam track causes the lever K to move 
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on the quadrant picks up the switch lever E, 
the operating spring now taking charge and 
opening the contacts with a definite snap 
action. The movement automatically pro- 
vides @ positive knock-off, in the unlikely 
event of the spring breaking. 

The cam track is not continuous, but has a 
gap, through which the roller J can pass. If 
the operating range required is less than 
thirty-two turns of the driving shaft, the 
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roller runs‘on the outer face of the cam track, 
put should the required range exceed this 
number (maximum sixty-four), the roller 
8 through the gap and runs on the inner 
face for the early part of its travel, returning 
to the outer face for the last thirty-two turns 
to the tripping point, that is, up to 
thirty-two turns, levers K and L operate as 
one lever, held together by the spring T and 
for any larger number of turns they move 
independently. 
Only one-quarter of a turn of the driving 
shaft is necessary to reset after tripping. 





“THE ENGINEER” 


FiG. 16—-THREE-STAGE AIR-COOLED COMP 


The switch is normally driven directly from 
the barrel shaft, eliminating all tappet- 
operating gear, so that the movement at the 
crane hook is only a matter of inches instead 
of feet, as in the case of tappet-operated 
switches. 

The Wellman exhibits also include Ross 
operating valves for the control of single and 
double-acting air cylinders and a universal 
gas and oil burner for firing industrial 
furnaces. 


TELCO, Lrp. 


Threaded metal rod, known as “ Telco- 
matic ” studding, is shown on the stand of 
Telco, Ltd., 3, Newman Street, W.1. Origin- 
ally developed during the war for the Services, 
as a substitute for nuts and bolts, for which 
there was not the time available for manufac- 
ture during emergency operations, “ Telco- 
matic” studding is now claimed to have 
become an accepted engineering material, 
incorporated in the design of radio and elec- 
trical equipment, tools, furniture and many 
other classes of manufactures. 

The studding, which is made to a high 
degree of accuracy, can be obtained in brass 
or steel, in a range of diameters and types of 
thread. 


-WoRTHINGTON-Simpson, Lrp. 


A recent development to be seen amongst 
the many types and sizes of pumps designed 
and built by Worthington-Simpson, Ltd., 
of Newark-on-Trent, is the new “ Cevac ”’ 
self-priming centrifugal pump. This pump, 
which is made in various sizes between 1} 
h.p. and 20 h.p., has no more parts than 
an ordinary non-priming centrifugal pump 
and is entirely automatic in operation. It 
embodies a combination of the vortex 
type air or vacuum pump, with a normal 
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impeller, the two impellers being cast in 
one piece and operating in the same chamber. 
We reproduce a photograph of the new 
pump in Fig. 17. 

In this pump the water ring element 
consists of a series of liquid pistons, which 
are caused by the vortex to reciprocate in 
a radial direction between the vanes of the 
primer wheel, drawing in air between the 
vanes on the suction stroke and ejecting it 
on the discharge stroke. The main water 
pumping element is a single-entrance centri- 
fugal impeller of conventional design. The 








priming element in no way interferes with 
the design or operational efficiency of the 
centrifugal impeller. During the priming 
operation the vortex pump operates alone, 
extracting air from the suction pipe up to 
24in vacuum, or if specified, 27in vacuum. 
Once the pump has been primed the vortex 
pump handles the liquid in parallel with the 
centrifugal pump. The combination is 
such that a small, efficient vacuum pump 
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WORTHINGTON-SIMPSON 


effects the priming and a centrifugal pump 
the main pumping duties. 

Before starting up for the first time the 
pump is filled with liquid; subsequent re- 
filling is not necessary except when the 
casing has been emptied for some reason. 

On the pump being started the liquid in 
the casing is transferred by the impeller 
into a chamber above a non-return valve 
in the discharge branch. The primer immedi- 
ately begins to extract air from the suction 
pipe and discharge it above the non-return 
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valve chamber. Whilst air is being ex- 
tracted, the priming element is kept charged 
with liquid through a small pipe leading 
down, from the chamber in the discharge 
branch which was initially filled with 
liquid from the casing. As long as the 
priming operation lasts, this liquid continues 
to circulate without heating or loss. 

When all the air has been extracted liquid 
reaches the centrifugal impeller and normal 
pumping begins, with the primer pumping 
liquid in parallel with the centrifugal im- 
peller. The system is a closed one, the 
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air drawn from the suction line being dis- 
charged into the pressure line. As the 
makers point out, this feature makes the 
pump particularly suitable for handling 
volatile liquids such as petrol, there being 
no discharge of vapour to atmosphere and 
no air can get into the system. Also, as 
the unit gives a centrifugal pump charac- 
teristic curve, there is no harm in 
running on a closed discharge valve. 

The pump is not suitable for handling 
gritty or very dirty liquids because of the 
close clearance required between the vortex 
pump wheel and the port plate. This clear- 
ance is adjustable by the locating washer 
on the shaft, and the port plate can be 
readily renewed in the event of excessive 
wear being caused by grit. 

Together with these pumps are to be 
seen some of the firm’s range of new “ Mono- 
bloc ” centrifugal pumps which, like the 
“ Cevac ” have been designed with the pump 
and motor as one integral unit. These 
pumps are now being built in large numbers 
in sizes from lin to 5in and } h.p. to 30 
h.p. : 

Another new Worthington-Simpson pro- 
duct is the type “KH” air compressor, 
illustrated in the Art Supplement. It is a 
three-cylinder radial three-stage, air-cooled 
compressor, designed for pressures of up to 
1000 Ib per square inch. The general arrange- 
ment of this compressor can be seen in the 
sectional drawing reproduced in Fig. 16. 

It has a rigid cast iron crankcase forming 
an enclosed dust-proof oil reservoir designed 
to provide adequate lubrication to the 
bearings. A ground and balanced one-piece 
drop-forged crankshaft is supported on 
heavy duty ball and roller bearings in the 
crankcase. The drop-forged connecting- 
rods have roller bearing big ends and their 
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chilled phosphor bronze small-end bushes 
run on fully-floating hardened and ground 
steel gudgeon pins. 

The three cylinders and cylinder heads of 
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FiG. 18—LONGITUDINAL SECTION OF SIX-CYLINDER DIESEL 


close-grained cast iron have deep radiating 
fins which provide a large and efficient 
cooling surface. In the first and second 
stage cylinders, trunk pin pistons are fitted, 
whilst the third stage has a steeple type 
piston with an ample gudgeon pin area. 
The first and second stage cylinders are 
fitted with Worthington feather valves of 
which the only working part is a flat strip 
of high-grade stainless alloy steel. These 
valves are light in weight and the makers 
claim that the absence of impact when work- 
ing gives long periods of quiet, trouble-free 
operation. A special combined suction and 
discharge valve of the concentric disc type, 
fitted to the third stage cylinder, is easily 
removable for inspection. It is designed to 
work for long periods without attention. 

A centrifugal unloader of conventional 
fly-weight design, fitted on the end of the 
crankshaft, is enclosed within the crank- 
ease. When the compressor stops the fly- 
weights come to rest and allow a spring- 
loaded rod to unseat a ball-valve to exhaust 
all the air in the machine by way of the 
crankcase and breather pipe. Upon the 
machine being restarted, as soon as the motor 
reaches its synchronous speed, the weights 
fly out and permit the ball-valve to reseat 
itself. The compressor thereupon auto- 
matically takes up the load again. 

Intercoolers and aftercoolers take the 
form of gilled copper tubes arranged in the 
direct blast of air which is created by the 
fan flywheel. They are coupled to moisture 
extractors to ensure cool, dry air. No oil 
pump is fitted to the machine, its simple, 
controlled splash system being designed to 
provide adequate lubrication to all bearing 
surfaces. 

This compressor is made in two sizes, 
the largest having cylinders 4}in, 2}in 
and 1fin bore by 3}in stroke and being 
designed to deliver a maximum of 17} 
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cubic feet per minute of free air at 1000 lb 
per square inch. The smaller machine has 
cylinders 5}in, 3}in, and lfin bore by 
3tin stroke, and delivers up to 30 cubic 


feet per minute of free air at 600 lb per 
square inch. 
JouN I. THORNYCROFT AND Co., Lrp. 


A short time before the exhibition we were 
invited by John I. Thornycroft and Co., 
Ltd., to visit its Reading works and see some 
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paraffin engine, which is still being built jn 
increasing numbers. 

A new development which can now be 
announced is the granting to Thornycrofts of 
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ENGINE—THORNYCROFT 


the sole world selling rights of the “‘ Meteor ” 
petrol engine for marine work. It will be 
recalled that the ‘‘ Meteor ”’ is the unsuper- 
charged version of the famous Rolls-Royce 
“Merlin” aero-engine, and this unit is now 
being built by the Rover Company, Ltd., at 
its Acocks Green factory. The preparation 





Fic. 19—60/90 B8.H.P. SIX - CYLINDER 


of the engines to be exhibited at Olympia. 
The firm is now in a position to offer medium 
and high-speed marine engines covering 
powers from 15 h.p. up to 145 h.p., and the 
9 hp. “Handybilly” petrol or petrol- 


DIESEL. ENGINE—THORNYCROFT 


of the engine for marine service is being 
carried out in the Reading works. This 
adaptation has meant a considerable amount 
of research and experimental work. A proto- 
type engine of this class has now completed 
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ifs bench test and will shortly be installed in 
a 25-knot, 65ft boat now under construction 
at the firm’s Southampton yard. Sea trials 
will follow. The boat will be fitted with a new 
form of Thornycroft patented underwater 
exhaust. The ‘‘ Meteor ”’ engine is a twelve- 
cylinder ‘‘ V ”’ engine having a bore of 5-4in 
and @ stroke of 6in. It has a continuous 
rating of 475 b.h.p. at 2100 r.p.m. and a half- 
hour rating of 570 b.h.p. at 2400 r.p.m. Its 
weight complete with reverse gear is 2464 lb. 

A new engine, which we illustrate in 
Figs. 18 and 19, is the “R.N.R.” six- 
cylinder diesel engine, which is of very neat 
design and small in overall dimensions for the 
power output. It has a designed output of 
60 b.h.p. to 90 b.h.p. at 1300 to 1600 r.p.m. 
The cylinders have a bore of 4}in and a 
stroke of 6in. The engine operates on the 
four-stroke cycle with direct injection. 





Fic. 20-18 8.H.P. MARINE ENGINE— 
THORNYCROFT 


The patented combustion chamber is formed 
in the crown of the piston, which is of 
aluminium alloy and carries three com- 
pression rings and two oil control rings. The 
construction of the bed-plate, crank case, 
cylinder liner and running gear is clearly 
shown in the accompanying drawing. The 
bed-plate and crank case are made in 
chromidium iron and the two cylinder heads 
each cover three cylinders and carry the 
valves and valve gear. Forced lubrication 
is provided with an efficient oil cooler, and 
the engine cooling is effected by direct sea 
circulation with a thermostat control. In 
special cases a closed fresh water cooling 
system can be fitted with a heat exchanger. 
Provision is made in this engine for a power 
take-off at the forward end of the crankshaft 
for outputs of 3 b.h.p. to 7 b.h.p. at 700 to 
1000 r.p.m. 

U in connection with the “ R.N.R.” 
engine is an oil-operated clutch of the 
multi-plate type, with epicyclic gear for 
astern working. With it the ahead and astern 
motions are obtained by the movement of a 
small hand lever. The clutch operating gear 
embodies @ novel system by means of 
which the movement controlling the injection 
pump is linked to that of the reverse gear and 
the speed is automatically reduced, so that 
the clutch cannot be engaged or disengaged 
with the engine running at full speed. This 
gear is demonstrated at Olympia on an 
“R.N.R.” engine driven by an electric 
motor. With this system remote control 
can be readily adopted by use of the 
M.R.C. “ Teleflex” system. If desired, com- 
bined reverse reducing gears can be pro- 
vided, giving reduction ratios of either 2:1 
or 3:1. One “R.N.R.” unit is shown 


driving a generator. . 


Another engine we have chosen for illus- 
tration is the two-cylinder model “R.J.” 
with a designed output of 15 b-h:p.to 18b.h.p. 
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at 1000 to 1200 r.p.m., which has a bore of 
4in and a stroke of 6in. This engine has been 
fitted to all the power lifeboats of the 
Cunard White Star liners ‘Queen Mary” 
and ‘‘ Queen Elizabeth.” It has also been 
chosen for twenty Yugoslavian fishing boats 
ordered by U.N.N.R.A. and for commercial 
craft of the heavier type. 

Space will not allow us to deal fully with 
the various other units shown on the Thorny- 
croft stand, but among them we may men- 
tion the Thornycroft marine conversion of 
the Ford “V.8” engine, which was much 
used for fast naval launches during the war, 
and is now being produced for commercial 
and pleasure craft of the lighter classes. 


CHARLES CHURCHILL AND Co., Lrp. 


The small tools displayed by Charles 
Churchill and Co., Ltd., Coventry Road, 
South Yardley, Birmingham, include a 
useful nut wrench which can be pre-set 
to indicate when nuts have been tightened 
to a definite loading. These wrenches are 
known by the trade name “‘ Hand Ease,” 
and are made in four sizes to take nuts from 
tin to 1lfin Whitworth, or jin to l}in 
B.S.F. Two of the tools are illustrated in 
Fig. 21. 

On these tools nut sockets of appropriate 
size are fitted on to a square key at the top 
of the wrench shaft. This key is an integral 
part of a lever which swivels in a fulcrum 
pin at the top of the shaft. The lower end 
of the lever is connected through a swivel- 
ling link to a bracket fixed about halfway 
down an outer casing on the handle shaft. 
This casing carrying the bracket can be 
moved up or down the wrench shaft by 
means of a screwed thimble at the lower 
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end. It will be seen that the link and lever 
form a toggle joint, the length of which can 
be set by movement of the bracket. 

In operation, as a nut is being tightened, 
the toggle joint springs inwards according 
to its predetermined length, which is set 
according to the maximum load required 
to be exerted on the nut. The loading is 
indicated by graduations which are exposed 
when the thimble is turned. 

The four sizes of wrench are designed for 
applying loads of 8 to 20, 16 to 100, 25 
to 150, and 125 to 300 foot-pounds. Damage 
to the tool by overloading the toggle joint 
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is avoided by the shearing of a replaceable 
pin. 


J. anp E. Hatt, Lrp. 


A representative selection of refrigerating 
plant of various types and sizes is to be seen 
upon the stand taken by J. and E. Hall, 
Ltd., of Dartford, Kent. The main exhibit 
is one of the firm’s well-known horizontal 
twin-compressor, single-acting CO, refrigerat- 
ing machines of the type widely used on 
refrigerated ships. This machine has enclosed 
motion work and is directly coupled to an 
electric motor. 

There are, in addition, three refrigerating 
compressors of different sizes suitable for 
use with either Freon or methyl chloride. 
Each is of the vertical, enclosed, single- 
acting type, with trunk pistons, and is made 





FIG. 22—ULTRA-LOW TEMPERATURE PLANT— 
HALL 


by the firm with from two to four cylinders. 
The larger machines work with either hand 
or automatic control, whilst the smaller 
sizes are invariably equipped with automatic 
means of control. 

An automatic refrigerator of 10 cubic feet 
capacity is similar to a domestic machine, 
but is specially designed for use on shipboard 
and under tropical conditions, for which the 
ordinary domestic refrigerator would be 
unsuitable. 

A particularly interesting exhibit on this 
stand is a semi-portable plant designed for 
research work at ultra-low temperatures. 
This plant is shown in operation and a photo- 


' graph of it is reproduced in Fig. 22. It 


has an insulated cylindrical metal tank, 
the inside dimensions of which are 19}in 
diameter by 37in deep, in which a temperature 
of —130 deg. Fah. is continuously main- 
tained by two standard ‘‘ Hallmark ” auto- 
matic refrigerating machines working in 
cascade and using special refrigerants for 
the high and low stages respectively. Each 
machine is driven by a # b.h.p. electric motor. 

It is believed by the makers that this is 
the first plant of this type which has yet 
been produced and developed entirely in 
this country, and the only one in this or 
any other country in which the difficulties 
associated with automatic control at these 
extremely low temperatures have been 
overcome and complete safety under. all 
conditions automatically ensured. For it 
plant control gear of an entirely new type 
has been designed, developed and manu- 
factured, with which automatic working is 
possible at temperatures down to —140 deg. 
Fah. The lowest temperature which has yet 


‘been reached in the cooled space is stated 


to be —150 deg. Fah. 
Owing to the properties of the special 
refrigerants employed in plants of this type, 


« 
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dangerously high pressures tend to develop 
when the equipment is shut down, or in the 


event of a failure of either the electric power, 
the cooling water supply, or both. In these 
ultra-low temperature plants, special devices 
have been fitted to give complete automatic 
protection against the development of exces- 
sive pressure in any part of the equipment 
under any circumstances. In consequence, 
failure of the power or water supply merely 
results in the motors being stopped auto- 
matically, and at any time when the equip- 
ment is not required it is simply switched off. 


W. H. Aten, Sons anv Cov., Lr. 


The exhibits shown on the stand of W. H. 
Allen, Sons and Co., Ltd., of Bedford, have 
been arranged to demonstrate the specialised 
activities of the company in the design and 
construction of power generating plant, 
pumping machinery, electrical equipment for 
marine service, public service installations 
and all branches of industry. The exhibits, 
of which we have chosen four for illustration, 
include various types of independent and 
combined units, representing the wide range 
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temperature of 650 deg. Fah., and to exhaust 
against a back pressure of 20 lb per square 
inch and to a ship’s auxiliary condenser when 
in port. It runs at 10,000 r.p.m. and is of the 
impulse type, consisting of a two-row Curtis 
wheel. It drives a 220V d.c. generator at a 
speed of 1250 r.p.m. through a totally 
enclosed single helical reduction gear, pres- 
sure lubricated from the turbine lubrication 
system. The generator is of the compound- 
wound, enclosed pattern, and it is arranged 
for closed-circuit air cooling in conjunction 
with an air cooler, arranged below the 
generator, which, however, is not shown at 
Olympia. 

The 135 b.h.p. compound steam engine 


already referred to is representative 
of sets of similar design covering a 
range from 25kW to 350kW. It is 


designed to work with steam at a pressure 
of 275 lb per square inch, temperature 
630 deg. Fah., and to exhaust against 
a@ back pressure of 22 lb per square 
inch. It runs at a speed of 500 r.p.m. 
An engraving in the Art Supplement 
illustrates the engine driving a 90-kW 





Fic. 23-—250-KW MARINE AUXILIARY GENERATING SET—ALLEN 


of Allen oil engines, steam turbines, steam 
engines, pumps, d.c. generators, motors, 
control gear and switchgear. 

The largest exhibit on the stand is a 
250-kW marine auxiliary generating set 
(see Fig. 23), a five-cylinder unit with a 
designed output of 365 b.h.p. at 410 r.p.m., 
directly coupled to an Allen d.c. generator. 
This type of plant is constructed to cover a 
range from 220kW to400kW. The firm’s com- 
plete range of four and two-stroke engines 
covers powers from 75kW up to 640kW, and 
the four-stroke range of engines is built for 
industrial power services, from 100 b.h.p. to 
640 b.h.p., and the two-stroke range from 
324 b.h.p. to 1080 b.h.p. 

The Allen 250-kW d.c. generator, shown 
coupled to the engine on the stand, is 
specially designed for marine service. It is of 
the single-pedestal type with a drip canopy. 

The principal steam exhibits are an 80-kW 
back-pressure turbo-generator set, illustrated 
in the Art Supplement, a 135 b.h.p. two- 
crank steam engine of the enclosed com- 
pound type, and a smaller steam engine 
coupled to a 10-kW generator. 

The turbo-generator set is representative 
of units from 40kW up to the largest sizes. 
The turbine is designed to operate at a 
pressure of 225 Ib per square inch gauge, at a 


dynamo. At Olympia the engine is shown 
without this dynamo. 

The engine is fitted with a sensitive 
governor with hand regulating gear to give a 
variation in speed of 5 per cent above and 
below normal. All working parts are totally 
enclosed in a cast iron casing which forms 
the engine trunk. This casing, provided 
with inspection doors for access to the 
interior, supports the distance pieces and 
cylinders, and is bolted to a strongly con- 
structed bed-plate, which forms the housing 
for the main bearings and a reservoir for 
lubricating oil. Forced lubrication by a 
valveless pump supplies oil to all the moving 
parts and to the governor gear. 

The smaller engine is of the single-cylinder 
type and it also runs at 500 r.p.m. with 
steam at 110 lb per square inch. 

Pump exhibits comprise three main 
pumping units, namely, a steam turbine- 
driven extraction pump, a motor-driven 
auxiliary circulating pump, and a motor- 
driven salt water cooling pump. We illus. 
trate the circulating pump in Fig. 24. It 
comprises a vertical-spindle centrifugal pump 
fitted with a 20in diameter suction branch 
and an 18in diameter delivery branch, 
designed to deal with 6500 gallons of water 
per minute against a head of 30ft when 
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running at a normal speed of 650 r.p.m. The 
pump is of the Allen standard double. 
suction design, and the pump shaft is flexibly 
connected to the vertical motor shaft. The 
downward thrust due to the weight of the 
\ Pump rotating parts is taken by means 
of a ball bearing with spherical seating 
arranged at the top of the pump. The 
bearing at the bottom of the pump consists 
of a water-lubricated “ Railko ” fabricated 
bush, and it is interesting to note that this 
bearing has been adopted after experience 
gained with similar machinery on board 
ship. The bush has an asbestos base impreg. 
nated with colloidal graphite and synthetic 
resin, and is compressed to a high density, 
A United States metallic packing is fitted to 
the pump gland, a lubricator being provided 





Fic. 24—CIRCULATING PUMP—ALLEN 


to furnish oil lubrication to the packing. The 
Allen motor for driving the pump is of the 
enclosed ventilated dripproof pattern, 220V 
d.c. typ2, continuously rated for 78 h.p., and 
it has a speed range of 430 to 660 r.p.m. This 
motor-driven pump is typical of a similar 
range of Allen pumping units for installation 
in the new Orient liner ‘‘ Orcades,” and the 
two new P. and O. vessels “ Himalaya ”’ and 
“* Chusan,” all of which are now building 
at the Barrow yard of Vickers-Armstrongs, 
Ltd. 

Smaller pumps shown include a six-stage 
turbine pump arranged for electrical driving, 
a two-stage balanced centrifugal pump, and a 
single-suction centrifugal pump. 

Additional electrical exhibits include 4 
horizontal-spindle marine dc. com- 
pressor motor, which is representative of 
enclosed ventilated, dripproof, pipe-venti- 
lated and deluge, as well as totally enclosed 
motors, with and without self-contained 
coolers. A pillar automatic starting 
panel of the multiple contactor pattern is on 
view, as is also an open switchboard 
multiple contactor starting panel for vse 
with a 150 b.h.p. refrigeration compressor. 
The Allen motor for which the panel was 
designed is shown coupled to a compressor 
exhibited by J. and E. Hall, Ltd., of Dart- 
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ford. Many photographs of the firm’s marine 
and land types of machinery and equipment 
are also displayed, 


C. A. Parsons anp Co., Lrp. 


On the stand of C. A. Parsons and Co., 
Ltd., of Heaton Works, Newcastle-upon- 
Tyne, 6, a prominent exhibit is the one- 
sixteenth scale modelof one of two50,000-kW, 
3000 r.p.m. turbo-alternators, which the 
company has constructed for the Bunnerong 
Power Station at Sydney, Australia. A 
full technical description of the turbine 





FiG. 25—MODEL OF HIGH SPEED WIND TUNNEL 


BALANCE—PARSONS 


and alternator was given in THE ENGINEER 
of May 2nd, 9th and 16th, 1941. The turbine, 
we may recall, is designed to operate with 
steam at a stop valve pressure of 600 lb 
per square inch and a temperature of 825 
deg. Fah., and it is complete with a surface 
condensing plant which is designed to main- 
tain a vacuum of 28-5in of mercury. The 
turbine is of three-cylinder design, and it is 
coupled to a single alternator and exciter. 
The alternator is a three-phase machine, 
designed to generate current at 11,000V. 
It is ventilated on the closed circuit system, 
which is extended to include the main brush 
gear and the exciter. The construction of 
this machine is clearly shown by means of 
an illuminated sectional drawing which is 
mounted in front of the model. 

As an example of blading construction, 
there is shown a bladed model of a sector of 
a low-pressure turbine shaft, designed for a 
tip speed of 1200ft per second. Integral 
type blades are used in which the combined 
blades and spacing pieces are produced by 
rolling from a single billet. In order to 
reduce the centrifugal stress, the blades in 
the last row are rolled hollow, while to pre- 
vent erogion, shields are fitted to the blades 
in the last two rows. Samples of blading 
from each row are available for inspection. 
Other blading exhibits comprise a stand 
with examples of built-up sectors of reaction 
turbine blading, and finished impulse blad- 
ing. Interior views of the firm’s blading 
department are also shown. Other works 
exhibits include machined turbine parts, 
electrical conductors of the high-voltage 
type and insulating materials. 

An historical exhibit of interest in view 
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of the importance of the axial flow type of 
blower in modern gas turbine development is 
the first commercial axial flow blower, which, 
constructed at Heaton Works in 1901, was sup- 
plied to Cookson and Sons of Howden-on- 
Tyne. This blower, which is illustrated in the 
Art Supplement, had a designed duty of 3000 
cubic feet of air per minute, delivered at a 
pressure of 1-75 lb per square inch. Several 
photographs of the Parsons experimental 
500 h.p. gas turbine plant, already fully 
described in our pages, are on view. 

As an example of the optical work carried 
out by the firm, a 
model lighthouse 
equipped with rotating 
reflecting panels is 
shown. It is designed 
to illustrate the ap- 
plication of para- 
boloidal reflector 
panels, which are 
designed to replace 
the more usual dioptric 
system of lenses and 
prisms. The panels are 
caused to rotate a- 
round the source of 
light, which is placed 
at their common focus, 
with the result that 
the narrow beam pro- 
jected from the panels 
also rotates. The 
number of reflector 
panels and their spac- 
ing, together with their 
speed of rotation about 
the centre, governs the 
characteristics of the 
light projected. Sets 
of reflector panels of 
this type have been 
supplied for a number 
of lighthouses under 
the control of the 
Northern Lighthouse Board, including those 
for the Toward and Langness lighthouses. 
Examples of glass reflectors with diameters 
varying from 10in up to 36in are also 
shown on the stand. 

Another interesting model, illustrated 
in Fig. 25, is that of the six-com- 
ponent balance supplied to the Royal Air- 
craft Establishment at Farnborough and 
installed in the high-speed wind tunnel. 
The balance was designed by Sir Howard 
Grubb Parsons and Co., in collaboration 
with R.A.E. engineers, and was manu- 
factured at the optical works, Heaton. 





Otymp1a SUPPLEMENT—xi 


Each of these force components is trans- 
mitted to a steelyard and is weighed inde- 
pendently. The steelyards are made to 
balance themselves automatically by means 
of an electrical servo system, which runs 
out the steelyard rider until a position of 
balance is reached. Drop weights are used 
to increase the range of force measured ; 
they are automatically placed on the end 
of the steelyard, when the rider reaches its 
extreme travel position. The whole of the 
mechanism is controlled from the master 
panel in the wind tunnel control room and 
provision is made to register continually 
all forces on dials which are coupled elec- 
trically to the steelyards. A high degree 
of accuracy is achieved, amounting to one 





Fic. 27—Ol. BURNER FIRING CHEMICAL 
FURNACE~RUTHERFORD 


part in thirty thousand, and this is combined 
with a similar degree of freedom from inter- 
ference between the different components. 
A balance control panel contains an 
arrangement of dials, indicating the six 
component forces acting on the model, 
as well as the attitude of the model in angle 
of yaw and angle of incidence. Wind speed 
is recorded by means of a special steelyard 
embodying a mercury manometer. 


RUTHERFORD Om BURNERS, LTD. 


The self-generative oil burner which has 
been developed by Rutherford Oil Burners, 
Ltd., 1, Nuttall Street, London, N.1, is 
intended for general application in cases 
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FIG. 26—O1L BURNER—RUTHERFORD 


It is designed to separate out by mechanical 
linkages the six components to be measured 
on a model aircraft in the wind stream of 
the tunnel, namely, lift, drag, side force, 
yawing moment, rolling moment, and pitch- 
ing moment. 


where conditions do not call for a specially 
designed burner. It is designed to work 
on a wide range of fuel oils and its installa- 
tion involves a minimum amount of altera- 
tion to existing furnaces. The makers claim 
that with this apparatus furnaces may be 
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converted from solid to oil firing and back 
again as desired, both quickly and easily. 
A typical application of the burner is shown 
in Fig. 27, where it is used to fire a chemical 
fusing and evaporating furnace. Burners 
exhibited cover a range of sizes with con- 
sumptions from } to 24 gallons of oil 
per hour. 

The principle upon which the burner 
operates can be followed with reference to 
the diagram reproduced in Fig. 26. Water 
in the tank A is subjected to a pressure of 
20 Ib to 30 Ib per square inch by means of a 
standard type motor-car tyre pump B. 
The water is forced through a three-way 
valve C and on into the tubes of a steam 
generator D situated in the zone of the burner 
flame. Superheated steam is generated in 
the tubes and emerges in the form of a jet 
from the nozzle E. This steam impinges on 
and atomises oil leaving a fuel jet F, 
which is set immediately above the steam 
nozzle. A casing surrounds the burner 
assembly and primary air for combustion 
is drawn through ports at the rear, and 
secondary air through ports in the front of 
the case. 

When it is required to start the burner 
up from cold and no steam pressure is avail- 





Fic. 28—** RA2S*" SPOT WELDER—A.1 ELECTRIC 
able, the three-way cock is set so that air 
under pressure in the upper part of the water 
tank is fed directly to the steam nozzle. 
This jet of air serves partially to atomise the 
fuel oil, which can then be ignited. When the 
flame has had sufficient time to heat the 
steam generating tubes the three-way cock 
is turned to admit water to the tubes and 
cut off the air supply, after which pressure 
is automatically maintained by the steam 
generated. 


A.1 Etectric WELDING Macuines, Lp. 


A representative display of welding 
machinery is being shown by A.1 Electric 
Welding Machines, Ltd., 64, Victoria Street, 
London, 8.W.1. A machine of new design 
that is being exhibited for the first time is 
the “ R.A. 25” pedal-operated spot welding 
machine, illustrated in Fig. 28. Intended for 
general purpose work in steel, this machine is 
rated at 25-50kVA, and is capable of giving 
welding pressures up to 1000 lb at the elec- 
trodes using pedal operation with oil intensi- 
fication, which eliminates the need for an air 
supply. 

The welding pressure is transmitted from 
the pedal lever to the electrode tips through 
the oil intensifier unit, which is incorporated 


in the backshaft mechanism of.the welder. 
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An index is provided on the side of the 
machine whereby the welding pressure can 
be adjusted to suit the plate thickness being 
welded. The welding time is automatically 
controlled by an electro-pneumatic timer and 
magnetic contactor, giving accurate welding 
times ranging from one-tenth to four seconds. 
Both the pressure control and the time 
control are so indexed that any values of 
pressure and welding time are readily 
repeatable. 

Considerable importance is attached to 
the arrangement for preventing under- 
forging of the weld by premature release of 
the pedal. To this end the “R.A.25” spot 
welder incorporates an automatic forging 
interlock which ensures that the electrodes 
cannot open until] the correct welding time 
has elapsed allowing for consolidation of 
the weld to be properly completed. An 
illuminated weld indicator, showing the 
action of the interlock, is mounted on the 
front of the machine. 

The single-phase transformer which is 
incorporated in the pedestal is rated for 
continuous duty at 25-50kVA. Two tapping 
switches conveniently placed on the side of 
the machine frame provide a range of twelve 
secondary voltages. The primary windings 
of the transformer are insulated and fully 
protected, while the secondary windings are 
water cooled with visible exhaust. For cool- 
ing the transformer secondaries and the 
electrodes a water supply of approximately 
1 gallon per minute is required, connection 
being made at a convenient point on the 
machine pedestal. An indication of the 
amount of water flowing through the cooling 
system is given to the operator by the visible 
exhaust. 


Witp BaRFIELD ELEcTRIC FurNAcEs, LTD. 


Arange of furnaces for use in laboratories, 
toolrooms and workshops is being exhibited 
by Wild Barfield Electric Furnaces, Ltd., 
Watford, Herts, in conjunction with its 
associated company, G. W. B. Electric 
Furnaces, Ltd., Dudley, Worcester. 

One of the many interesting equipments 
demonstrated on this stand is the recently 
introduced workshop furnace. Rated at 
8kW, this horizontal batch type furnace 
has a chamber length of 18in with a door 
opening of 9in by 5in, and has been designed 
specifically for workshop use. As illustrated 
in Fig. 29, the equipment comprises a self- 
contained unit occupying a floor space of 
46in by 27in and incorporating a hand- 
operated temperature control panel, a pyro- 
meter, a fusible excess-temperature cut-out, 
and a door switch. The maximum tempera- 
ture recommended is 1050 deg. Cent. 

The chamber is of high grade non-absorbent 
moulded refractory internally grooved to 
accommodate and afford protection for the 
nickel-chromium alloy elements. A heavy 
cast nickel-chromium alloy tray covers the 
hearth. The door opening has a restricted 
vestibule to reduce heat losses when the 
door is open and to give mechanical protec- 
tion to the refractories and elements. Be- 
tween the spring-loaded door and the fur- 
nace face is a close-fitting seal, which helps 
to minimise heat losses and to maintain a 
protective atmosphere when this is used. 
Sheet metal, separated from the refractory 
by heat-insulating material, forms the outer 
casing of the furnace. Below the furnace 
proper is the control panel—a sheet metal 
case with hinged door housing the hand- 
operated energy regulator and pyrometer 
for controlling the furnace temperature. 
The control panel also incorporates the main 
isolator with interlocking contacts, the 
main contactor, pilot lamps, main and 
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auxiliary fuses, and the fusible excess. 
temperature cut-out. The equipment js 
designed to operate from a 200/250V single. 
phase, 50 cycles per second supply. In 
addition to these protective devices the fur. 
nace door is fitted with a switch. 

Where required, the furnace equipment 
can be supplied without the mild steel stand, 
the control panel and pyrometer being sup. 
plied as a separate unit—an arrangement 
which results in some economy of shipping 
space. The equipment is available, alterna. 
tively, as a vertical furnace with a rating of 
9kW. 

The horizontal furnace is being demon. 
strated using, for the first time, a new pro. 
tective atmosphere which has been devel. 
oped for the heat treatment of carbon 
steels, high carbon alloy steels, and similar 
metals. 

The equipment required to produce this 
protective atmosphere is simple in construc. 
tion and operation. It consists of three main 
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parts: first, a container of paraffin from 
which the liquid atmosphere is produced ; 
secondly, a pump, pressure gauge and pipe- 
work by which the paraffin is fed at a pre- 
determined pressure and rate to a “‘ Paragon ”’ 
burner or a number of these burners; 
thirdly, the burner or burners in which the 
fuel is vapourised and the vapour ignited. 

Opera‘ion of this equipment entails no 
more than working the pump until the 
pressure reaches the required value as 
indicated by the gauge, and then allowing 
the paraffin to be fed to the burners which 
have previously been heated by methylated 
spirits or other means to a temperature 
sufficient to vapourise the fuel. For normal 
operation it is stated that one burner will 
provide a protective atmosphere for approxi- 
mately twenty-four hours using a gallon 
of fuel. 


Other equipments exhibited on the same, 


stand include the “‘ Hairpin Minor ”’ furnace, 
which is designed for moderate production 
outputs, a tool room tempering furnace 
embodying forced air circulation, and the 
“ E.S8.B. Minor ”’ electrode salt bath designed 
for the treatment of small components, 
particularly those of high-speed steel. 
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Report of the Committee on 
Final Patent Law 


{ge Final Report of the Departmental Com- 
jjttee on Patents and Designs Acts, under the 
airmanship of Mr. Kenneth R, Swan, K.C., 
shich WAS appointed by the President of the 
board of Trade in 1944, for the purpose of 
»mmending any changes which might be 
iesirable in the Patents and Designs Acts and 
, the practice of the Patent Office and the 
hurts in relation to matters arising therefrom, 
3 now been issued by the Stationery Office 
(md, 7206, price ls. 6d. net). It is comple- 
mentary to the First and Second Interim 
Reports of the Committee, published in April, 
945, and April, 1946. It is more general than 
hose reports, however, and ranges over the 
tire extent of the Patents and Designs Acts. 
The Committee repeats its statement made in 
he Second Interim Report that there is no 
jesire for any fundamental change in the present 
stem of rewarding inventions by the granting 
bf patents. There appears, however, to be a 
onsiderable demand for detailed changes in the 
aw, both as regards patents and designs, and the 
ommittee makes numerous recommendations 
vhich it considers desirable for this purpose. 
pon the general question of the exploitation of 
nventions of value to the public interest, the 
‘ommittee expresses the view that all patents in 
spect of State-owned or State-subsidised 
nventions should be treated as a public asset 
nd be vested in a single central body. The Com- 
nittee also recommends that an exclusive 
icensee Should be enabled to institute proceed- 
ngs for infringement. It strongly recommends 
hat a new building to accommodate the Patent 
Difice should be provided as soon as conditions 
permit. The principal recommendations made 
n connection with designs are that the present 
stem of registration by class should be dis- 
ontinued, and that in future designs should be 
egistered in respect of specific articles without 
eference to class. Having carried out probably 
ge most extensive investigation ever under- 
aken in this field, the Committee expresses the 
hope that legislation to implement its recom- 
mendations will be enacted at an early date. 


Safeguarding of Milling Machines 


On Monday last, September 8th, a report 
bn the Safeguarding of Milling Machines, pre- 
ented by a technical advisory committee to 
H.M. Chief Inspector of Factories, was pub- 
ished for the Ministry of Labour and National 
Bervice by H.M. Stationery Office, price Is. 6d. 
het, With the extended use of milling machines 
in recent years the number of accidents with 
hese machines has greatly increased. From 
§42 to 1944 the number of notifiable accidents 
becurring on milling machines was over 1000 a 
year, the peak figure being 1706 in 1942. It 
oon became evident that the standard of 
fencing based on regulations made in 1928— 
Horizontal Milling Machine Regulations—was 
hot adequate to ensure the fullest practicable 
Measure of safety with this type of machine 
ool. In 1945, Sir Wilfrid Garrett, who was 
hen Chief Inspector of Factories, appointed a 
pommittee of machine makers and users, with 
epresentatives of the Factory Department, to 
dvise on better methods for the protection of 
milling machine operatives. Attention was at 
irst concentrated upon types of machines most 
videly used on repetition work, and the report 
how issued is an interim one, dealing with this 

ed range of machines and operations. The 
pommittee is continuing its study of the dangers 
sociated with other and more specialised types 
of milling machines, and it will present a further 
sport in due course. The report describes and 
ustrates the most up-to-date guards and 
levices for safeguarding machines, which, it is 
hoped, will encourage the development and 
doption of improved methods for the pre- 
ition of accidents. Stress is laid on the 
desirability of using a fixed guard giving com- 
pete enclosure of the cutter teeth during all 
tages of the milling operation. [Illustrations 
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show the various ways in which this may be 
effected, with also experimental automatic and 
interlock guards. It is hoped that other 
machine tool firms will be stimulated to design 
and make guards of similar types, suitable to 
meet their own manufacturing difficulties. 


Small Firms and the Export Drive 

On Monday last, the President of the Board 
of Trade, Sir Stafford Cripps, received a deputa- 
tion from the National Union of Manufacturers, 
the members of which expressed the Union’s 
desire to do all in its power to help the nation 
in the present economic crisis. The deputation, 
which was headed by Sir Patrick Hannon, 
emphasised the important part played by small 
and medium-sized manufacturing concerns, 
which, it was stated, were collectively re- 
sponsible for two-thirds of the nation’s indus- 
trial output. It was essential, the National 
Union pointed out, that those manufacturers 
should be given every encouragement to take a 
greater share in the export trade, and, given the 
necessary raw materials and labour and the 
minimum of controls, they could make a very 
important contribution to our economic re- 
covery. Also, manufacturers should be encour- 
aged to develop the production of new and 
attractive quality goods which could be placed 
on the overseas markets at competitive prices. 
Other points made by the deputation were that 
the overseas markets were rapidly becoming 
buyers’ markets, and that this country would 
have a stern battle to meet overseas competition 
and obtain the vital increase in its export trade. 
It was urged that, in any plans for securing 
increased exports, the interdependence of 
industry should be carefully borne in mind, and 
that there should not be too much emphasis 
on the basic industries, which could not operate 
successfully without the supplies of all kinds 
which they drew from the smaller industries. 
The deputation expressed the earnest hope of 
the National Union that any proposals for the 
nationalisation of the iron and steel industry 
would not be proceeded with. To do so at the 
present juncture, it was suggested, would 
certainly be fatal to the attainment of the target 
production of 14 million tons of steel in 1948 
and would defeat many schemes for expansion 
of industrial output. A statement issued after 
the meeting said that the President of the 
Board of Trade promised the National Union of 
Manufacturers that he would bear in mind, in 
discussions with his colleagues, the representa- 
tions which had been made to him. 


Scottish Office of D.S.I.R. 


Ir is announced that the Department of 
Scientific and Industrial Research has opened 
a Scottish office at 18, Melville Street, Edin- 
burgh, in order to facilitate closer contact with 
Scotland. The office will have a dual function : 
to encourage the prosecution of research by 
industry itself and to increase the effectiveness 
of the contribution which existing Government 
research establishments make to Scottish 
industry. The new office will co-operate with 
the Departments of the Secretary of State for 
Scotland, with the organisations in Scotland of 
other Government Departments, and with 
voluntary bodies, such as the Scottish Council 
(Development and Industry). It will also study 
the Scottish industrial position with a view 
to assisting in the formulation of problems suit- 
able for research. The office will apply existing 
research facilities as effectively as possible to 
Scottish needs. It will also provide means of 
encouraging contacts between Scottish firms, 
the D.S.I.R. laboratories and the research 
associations, and will help to make more 
readily available in Scotland a large volume of 
scientific information already existing within 
the D.S.I.R. organisation. The importance of 
the contribution research can make to industrial 
progress will be brought to the notice of those 
concerned and advice will be available to firms 
wishing to build up their own research units. 
The office will take appropriate steps to ensure 
that the discoveries in pure science which may 
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be capable of industrial application are not 


overlooked, and that opportunities for’ new 


developments are not missed. Dr. H. Buckley 
will be in charge of the office. He is a graduate 
of Manchester University and was on the staff 
of Toronto University before serving for twenty- 
five years on the staff of the National Physical 
Laboratory. where his special field of research 
was concerned with photometry and illumina- 
tion. During the Second World War he was for 
a time a liaison officer in the British Common- 
wealth Scientific Office in Washington, and 
during the last three years was a member of the 
Intelligence Division at the Department’s 
headquarters. 


The S.B.A.C. Display and Exhibition 


On Tuesday, Wednesday and Thursday of 
this week the Society of British Aircraft Con- 
structors held its annual flying display and 
exhibition at Radlett, where the capabilities 
of the latest British civil and military aircraft 
were demonstrated to about 5000 visitors, 
including many from abroad. Of about thirty 
aircraft which were shown for the first time, 
the Portsmouth “ Aerocar,” a four or five-seat 
light transport, was one of the more interesting. 
Of unorthodox design ‘is the “ A/45”’ artillery 
observation machine, built by Heston Aircraft, 
Ltd., with twin booms and a “ pusher ”” air- 
screw. Most of the remainder have already been 
described during the year or earlier. Fast jet 
military and experimental machines flown 
included the Vickers-Armstrongs “ Attacker,” 
soon to go into Naval and R.A.F. service ; 
the Gloster “‘ Meteor IV ” and the de Havilland 
‘“Vampire.” The de Havilland ‘“‘ D.H.108,” 
developed from the machine shown last year, 
was also demonstrated. The static exhibition, 
covering an area of 63,000 square feet, illus- 
trated the wide range of British aviation equip- 
ment made by the 187 manufacturers repre- 
sented there. Secrecy with regard to new 
British aircraft and engines prevented the 
exhibition or demonstration of much that would 
have been of interest. 


Atomic Energy Train Exhibition 


THe Atomic Scientists’ Association, in co- 
operation with the Ministry of Supply, is 
organising a travelling train exhibition on 
atomic energy, which will start at the beginning 
of November, and will tour twenty-six towns in 
England, Scotland and Wales. The aim of the 
exhibition will be to give the public the basic 
facts of atomic energy and explain its implica- 
tions, its destructive and its constructive pur- 
poses. The exhibition will be shown in two 
coaches. The first part of the exhibition will 
deal with the basic principles of atomic energy, 
which will be illustrated by means of charts, 
photographs and working models. In addition, 
there will be several experiments showing the 
instruments used by scientists in laboratories 
for the detection of radio-activity, and the 
process of splitting uranium atoms and also an 
experiment showing the production of artificial 
radio-activity. In the second part the applica- 
tion of atomic energy will be shown with 
models illustrating the chain reaction in 
uranium, the principles of separation of isotopes 
and atomic energy piles. The applications of 
atomic energy to medicine and _ biological 
sciences will also be illustrated. Scientists will 
be in attendance to answer any questions and to 
give additional explanations. It is planned to 
organise at the same time Atomic Energy 
Weeks in each town visited, when lectures and 
film shows will take place. The official opening 
of the exhibition will take place in Liverpool, 
but the first showing will be at the L.M.S. 
Station, Chester, from November 10th to 13th. 
After that date towns in the North of England, 
Scotland, the East Coast, the Midlands, the 
West Country and Wales will be visited, the 
exhibition concluding on April 9 to 20, 1948, 
at Paddington Station, London. Particulars of 
the itinerary can be obtained from the Press 
Office, the Ministry of Supply, Shell-Mex 
House, Strand, London, W.C.2. 
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Engineering and Marine uduthition 
at Olympia 


No. I1I—(Continued from page 217, September 5th) 


- what follows we continue our description 
of certain of the exhibits at the Engineer- 
ing and Marine Exhibition, which closes 
to-morrow, September 13th. 


CrossLeyY Brotuers, Ltp. 


One of the larger exhibits of oil engines 
is that arranged by Crossley Brothers, Ltd., of 
Openshaw, Manchester. All the engines are 
two-stroke units, although the firm manu- 
factures both two-stroke and four-stroke 
models. The engines shown, it is stated, are 
intended to indicate the future of oil engine 
development. The five engines displayed on 
the stand include three sizes of cylinders, 
namely, 144in, 10}in and 7in bore, and are 
representative of a range of powers up to 
2000 b.h.p. All models operate on two- 
cycle principle with loop scavenging and 
exhaust pulse pressure charging on the 
Kadenacy system, by which, it is claimed, a 
scavenge efficiency is obtained of the order 
of 90 per cent. 

The first exhibit is the “CLR” four- 
cylinder engine, having a cylinder bore of 
14}in and a stroke of 19in, with a rating of 
600 b.h.p. at 250 r.p.m. and 720 b.h.p. at 
320 r.p.m. This type of engine is built in 
units of four to eight cylinders, giving a range 
of powers from 600 b.h.p. at 250 r.p.m. to 
1440 b.b.p. at 320 r.p.m. The aft end of 
the engine incorporates a Michell thrust 
block and a rotary scavenge pump of the 
three-lobe Roots pattern, which is advan- 
tageous in the larger sizes of engine. In 
accordance with usual Crossley practice, the 
circulating water and bilge pumps are built 
into the engine and the instrument panel 


per b.h.p.-hour has been attained. A scale 
model of this particular engine in part 


section is also shown. 


The second exhibit, which we illustrate in 
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For mechanical drives it is built as a ditoy 
reversing engine, as shown, but for gj, 
electric drives non-reversing engines can he 
supplied. As a direct-reversing Marine 
engine it can be rated at 1200 bhp, a 
500 r.p.m. for continuous operation, op at 
1020 b.h.p. at 400 r.p.m. in association With 
reduction gears, or at lower outputs and 
eg for direct coupling to the propelly 

is locomotive type of engine, shown jj, 
operation, represents the firm’s  largg 
heavy-duty type which can be accompy, 
dated in available locomotive dimensions. 

The third engine exhibited is a fy, 





FiG. 27—RAIL TRACTION 


Fig. 26, is a twelve-cylinder “HRT” vee 
engine, which has been specially designed 
in order to meet the demand for high- 
powered engines for main line locomotives. 





FiG. 26—TWELVE - CYLINDER, 


1500 B.H.P. 


over the control handwheel is complete with 
pressure gauges and dial type mercury-in- 
steel thermometers for registering the lubri- 
cating oil and thrust block temperatures. 
Oil-cooled pistons are used with this type of 
engine, and a fuel consumption of 0-355 Ib 


LOCOMOTIVE OIL ENGINE—CROSSLEY 


The largest engine in this range has sixteen 
cylinders and is designed to develop 2000 
b.h.p. The engine shown has cylinders with 
a bore of 104in and a stroke of 13}in and 
develops 1500 b.h.p. as a rail traction unit 
when operating at speeds of 500 to 600 r.p.m. 


Ol ENGINE—CROSSLEY 


cylinder “ERL” marine unit, designe 
for smaller powers, with 7in bore cylindes 
and a stroke of 9in. It is built in units with 
from three to six cylinders, giving a range of 
powers from 90 b.h.p. at 450 r.p.m. to 
300 b.h.p. at 750 r.p.m. These engines can 
be supplied for direct coupling to the pn. 
peller or driving through reduction gearing. 
In this connection the “ Burn ” silent typ 
of reduction gear has been, we are informed, 
frequently applied with satisfactory results. 
In conjunction with this unit a four-lin 
Crossley fuel pump made in “ Persper,” 
together with component parts is on view. 

The fourth exhibit is the “ERT ”’ sit- 
cylinder rail traction engine, illustrated 
herewith in Fig. 27, which has been pn- 
duced for use in shunting locomotives. Like 
the engine previously described, it has Tin 
bore cylinders with 9in stroke. It is shom 
coupled through a Vulcan-Sinclair hydraulic 
coupling to a Bostock and Bramley three 
speed gearbox. The transmission of power 
is substantially simplified by the use of 
direct reversing on the engine itself with com- 
pressed air. The hydraulic coupling is of 
the Vulcan-Sinclair scoop control pattern, 
fitted with centrifugal valves, and designed to 
transmit 300 b.h.p. at 750 r.p.m. with a slip 
of 2 per cent. A short shaft, it will be noted, 
has been introduced between the gearbox 
and the hydraulic coupling, which has 4 
disc flexible coupling at either end. The 
gearbox gives speeds of approximately 
4, 7 and 12 m.p.h. in either direction, assum- 
ing locomotive wheels of 44in diameter. 
The first and third speed gears are engaged 
by multi-plate clutches, and the third: 
speed clutch is in the form of a traction 
clutch. The intermediate clutch is of the 


gear type, with a baulking ring in 
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ptween the driving and driven portions of 
the clutch. An air-operated control unit is 
to the gearbox, which ensures a correct 
ence of operations of the engine governor 
wntrol and the traction clutch when changing 
rhe fifth exhibit is a scavenge pump type 
of marine engine, the six-cylinder “ HRL” 
wit, which is representative of a range of 
wers from 200 b.h.p. at 300 r.p.m. to 

900 b.h.p. at 500 r.p.m., for three to eight 
winders. The six-cylinder unit shown, with 
scylinder bore of 10}in and a stroke of 13}in, 
has @ usual rating of 450 b.h.p. for con- 
tinuous duty at 340 r.p.m., but its full range, 
40 b.h.p. at 300 r.p.m. to 600 b.h.p. at 
500 r.p.m., can be employed with reduction 
gears. This model supersedes the former 
“HR” model, and new features include the 
introduction of new cylinder porting for the 
exhaust pulse pressure charging principle. A 
consumption of fuel of 0-37 1b per b.h.p.- 
hour is guaranteed, and it is reported that 
in actual service lower fuel consumptions 
have already been obtained. In this design 
of engine scavenging is effected by a short- 
stroke tandem scavenge pump at the forward 
end of the engine, and the Michell thrust 
block is secured to a base extension beyond 
the fly wheel. 

The firm is also showing on the stand 
its marine engine colour and sound 
flm “ Power for Ships,’’ which outlines the 
story of the Crossley marine oil engine, its 
development and testing, and its application 
to various marine duties. Finally, a scale 
model of the Fleet Air Arm vessel H.M.S. 
“Ripon ” is displayed by permission of the 
builders, James Pollock, Sons and Company 
Ltd. This ship is representative of several 
Admiralty craft equipped with Crossley 
engines. 


Avromatic Com WINDER AND ELECTRICAL 
EQUIPMENT Company, LTD. 


Some interesting additions to the familiar 
range of ““ AVO” electrical test equipment 
are among the exhibits to be seen on the 
stand of the Automatic Coil Winder and 
Electrical Equipment Company, Ltd., of 
Winder House, Douglas Street, London, 
§.W.1. 

An interesting development is the elec- 
tronic test meter which will be in production 
shortly to meet the need for an instrument 
having the robustness, stability and ease of 
handling of the ordinary multi-range instru- 
ment and being capable at the same time 
of making the various measurements in 
electronics for which delicate laboratory 
instruments are normally needed. 4s illus- 
trated in Fig. 28, the electronic test meter 
is @ compact and versatile instrument, 
upon which accurate measurements can be 
taken on forty-nine ranges embracing such 
quantities as d.c. voltage and current, a.c. 
voltage and output power, decibels, capaci- 
tance, resistance and insulation. 

Essentially the instrument consists of a 
highly stable d.c. valve millivolt meter which 
is substantially independent of mains volt- 
age fluctuations and valve characteristics, 
together with subsidiary circuit switching, 
to give the forty-nine ranges. Low-loaded 
thermionic rectification is used for a.c. 
measurement ; for audio and low-frequency 
measurements the probe is housed within 
the instrument, whereas for measurements 
up to 200mc/s the probe is used externally. 
Once it has been set the instrument zero 
holds for all ranges, whilst automatic com- 
pensation for rectifier curvature enables a 
single linear scale to be used on all a.c. and 
dc. current and voltage ranges. The ther- 
mionic millivoltmeter circuit gives the instru- 
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ment, with its robust moving-coil movement, 
a degree of sensitivity that is usually asso- 
ciated with a delicate galvanometer. 

The ability of the electronic test meter 
to measure up to 10,000V d.c. with neg- 
ligible current drain and to make accurate 
r.f. voltage measurements up to frequencies 
in excess of 200mc/s together with d.c. 
current measurements of less than 0-25uA 
makes the instrument very useful in tele- 
vision, radar and all applications of the 
cathode ray tube. Safety at high voltages 





Fic. 28—ELECTRONIC TEST METE® 
—AUTOMATIC COIL WINDER 


is ensured by the fact that the instrument 
can be used with either the + or — terminal 
“ earthing.” 

Since the most sensitive d.c. voltage 
range will measure down to 2-5mV with an 
instrument resistance of 11-1 megohms, 
the test meter can handle the most exacting 
A.V.C. measurements. Between the 





FiG. 29—HIGH SENSITIVITY METER 
-—AUTOMATIC COIL WINDER 


extreme d.c. current ranges of 0-25yA 
and 1A full scale, there are eight intermediate 
current ranges with a drop of 150mV on 
each range. 

Alternating voltages can be measured 
up to 2500V. Voltages of 250V or less can 
be measured with negligible error at any fre- 
quency up to and exceeding 200mc/s, 
and voltages up to 2500V can be measured 
with negligible error up to the medium radio 
frequency band. These facilities cover most 
of the requirements of medium power audio 
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and radio frequency industrial equipment. 

For the measurement of a.c. power out- 
put there are twelve ranges-in all, calibrated 
from 5mW to 0-5W, with a “ x10” range, 
giving 0-05W to 5W in each of six internal 
load resistances. The decibels scale is cali- 
brated from —10 to -++10 db, about a zero 
level of 50mW. The capacitance scale is 
calibrated from 0-0001uF to 0-5uF, which 
can be extended by the use of a “ x100” 
multiplier. Three resistance ranges cover 
0:2 ohms to 1000 ohms, 20 ohms to 100,000 
ohms, and 2000 ohms to 10 megohms, 
respectively. 

When working on 230V 50c/s mains the 
test meter has a power consumption of 
approximately 17W. The full-scale accuracy 
measured at 50c/s is + 2 per cent on all 
d.c. ranges and + 3 per cent on a.c. voltage 
ranges. Insulation resistance measurements 
up to 1000 megohms can be taken without 
the use of any externally applied voltage. 

Range selection is easily accomplished 
by a main range selector switch and two 
subsidiary multiplier switches. A special 
system of interlocking illuminated range 
indication gives a positive indication of the 
range in use. The movement of the instru- 
ment is provided with a knife-edge pointer 
and a 3tin scale illuminated in such a way 
as to show a good white background entirely 
free from shadow or unevenness over the 
whole of the useful scale area. 

Another interesting exhibit is a pre- 
production version of another new instru- 
ment which should soon be available com- 
mercially—the multi-range high-sensitivity 
“ AVO ” meter, which has five scales. The 
outermost scale is for the two high-resistance 
ranges, 0 ohms to 50,000 ohms, and 0 megohms 
to 5 megohms. The next scale is for the 
low-resistance range, 0 ohms to 50 megohms, 
which is followed by two uniformly divided 
scales graduated from 0 to 100 and 0 to 25, 
which are used for all the current and voltage 
ranges with the exception of the 10V a.c. 
range which uses the innermost scale. 

There are nine d.c. current ranges, 50uA, 
250.A, and ImA, with intermediate ranges 
up to 1000mA. For d.c. voltage measure- 
ments there are five intermediate ranges 
between the extreme ranges of 2-5V and 
2500V, full-scale. Similarly there are four 
a.c. volt ranges between the lowest, which 
is 10V, full-scale, and the highest, which is 
2500V, full-scale. All the intermediate 
current and voltage ranges are multiples of 
10 or 25. 

The d.c. current and a.c. voltage ranges 
are stated to be accurate to B.S.I. limits, 
while the accuracy of the d.c. voltage ranges 
is given as 2 per cent of the indication from 
full scale to half scale and 1 per cent of the 
full scale value below half scale deflection. 
Owing to the nature of the resistance scale, 
it is difficult to define its accuracy over the 
whole range; the accuracy may, however. 
be taken as within + 3 per cent of the reading 
at the centre of the scale. 

Generally the instrument, as illustrated 
in Fig. 29, is comparable in weight (74 Ib), 
dimensions (8in by 7#in by 44in), and 
facilities with the standard “AVO” meter. 
An automatic cut-out is incorporated, inter- 
rupting the main circuit. Magnetic screening 
is provided by an inner metal case which 
encloses the instrument proper. For gal- 
vanometer use, zero can be offset to the 
extent of 30 per cent of full scale deflection 
by means of a small knob. 

The various ranges are controlled by two 
rotary switches which are electrically inter- 
locked. Current and resistance ranges appear 
on the left hand switch, while the right hand 
switch serves for voltage ranges up to 1000V. 





238 


For the 2500V ranges the appropriate a.c. 
or d.c. terminal at the top of the instrument 
must be used instead of the negative ter- 
All the remaining ranges make use 
of the two terminals at the base of the 


minal. 


instrument. 


Foster TRANSFORMERS AND SWITCHGEAR, 
Lrp. 


In addition to power transformers and 
heavy industrial switchboards for marine and 


> 
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equally spaced tappings on the secondary 


winding being brought out to studs on the 
tapping switch. In the 12-5-kVA model 
there are twenty-one such studs, which pro- 
vide twenty steps. 
on the main transformer, or sometimes more 
conveniently on a separate auxiliary trans- 
former, are fed from the same supply as the 
main transformer and tappings on these 
windings are brought out to the commutator 
segments. In the case of the 12-5-kVA 
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Fic. 30—SCHEMATIC DIAGRAM OF ‘* VARIVOLT’’ REGULATOR—FOSTER 


general use, a number of specialised trans- 
former and switchgear equipments are being 
shown by Foster Transformers and Switch- 
gear, Ltd., South Wimbledon, London, 
S.W.19. 

One of the more interesting exhibits, the 





Fic. 31-5 -K VA “*VARIVOLT’’ TRANSFORMER 


—FOSTER 

“ Varivolt,” is an extension of the well- 
known commutator transformer principle, 
designed to provide extremely fine control 
of a.c. voltage over a wide range. The 
principles of design are simple: the 
equipment consists of a commutator trans- 
former and a coarse tapping switch, the com- 
mutator and switch brush arms being geared 
together. Only one control is required to 
operate what are, in effect, two separate 
switches, and a small number of transformer 
tappings provide a very large number of 
output voltages. 

The standard “ Varivolt ’’ regulator com- 
prises a transformer of conventional design, 


regulator twenty-five commutator segments 
are provided. 

If all of the twenty-five commutator seg- 
ments are traversed while the coars> switch 
brush is on each of the coarse switch studs 
the total number of voltage steps obtained is 
clearly the product of the number of coarse 
and fine steps. In this instance a total of 
20 x 25=500 voltage steps is obtained. 

To provide the mechanical coupling and 
the electrical connec- 
tions between the 
coarse and fine switches 
involves certain com- 
plications. The com- 
mutator or fine switch 
is arranged in two 
electrically separate 
sections, so that the 
kVA to be interrupted 
between successive 
positions of the coarse 
switch avm can be 
reduced, as nearly as 
possible, to zero by 
employing the circuit 
shown schematically 
in Fig. 30. A com- 
pact gear train forms 
the mechanical drive 
between the coarse and fine brush arms, 
the gear ratio being such that while the 
coarse switch brushes B, and B, traverse 
a stud pitch the commutator brush 
arm makes a complete revolution. 

The operation can be readily understood 
with the help of the diagram. Starting 
with .the commutator brush in_ the 
position F,, the output voltage between 
the terminals AA is clearly zero. As 
the commutator brush moves on to the 
next segment, reaching the position shown 
in Fig. 30, the output voltage increases by 
one stage (7.e., by 1/500 of the total range). 
Both, coarse and commutator brushes rotate 
clockwise, and as the commutator brush 
approaches the segment F, so the brush B, 
associated with the slip ring 8, moves from 
the stud C, to the stud C,, the full current 


Two auxiliary windings 





FiG. 32—MECHANISM OF 12.5-KVA ‘** VARIVOLT’’ 


Sept. 12, 1947 


during this transition being carried by th 
other brush B, and its slipring 8,. Ag 800 
as the commutator brush reaches the se 
F, the brush B, makes contact with the shy 
C, and the full current is thereby carried }y 
the slip ring S,. The output voltage oy, 
tinues to build up as the brushes rotate upg 
the commutator brush reaches the segmen 
F,, by which time the brush B, has ma 
contact with the stud C,. Then, as the oon, 
mutator brush passes from the segment Fito 


St 
is 


ae 


REGULATOR—FOSTER 


the next segment, the circuit is made through 
the brush B, and the slip ring S, and a similar 
cycle is repeated for each revolution of the 
commutator brush arm. Voltage variation 
is thus obtained throughout the range from 
zero to full output voltage 

Two standard des‘gns of single-phase 
regulator are available. These equipments 
are rated for 5kVA and 12-5kVA respec. 
tively and each is arranged to give fine 





FIG. 33—‘* SUPER - TANDEM’ MOTOR-—BULL 


control of output voltage in approximately 
500 steps from 0V to 250V with an input 
voltage of 230V. A view of the 12-5-kVA 
“ Varivolt ’’ with the cover removed to show 
the general arrangement of the coarse and 
fine switch mechanisms is given in Fig. 32. 
Certain detailed modifications have been 
made since this photograph was taken. The 
complete 5-kVA transformer is shown in 
Fig. 31. 
Butt Morors, Lp. . 


A representative range of the electric 
motors manufactured by Bull Motors (E. RB. 
and F. Turner, Ltd.), of Ipswich, is being 
exhibited. For many years this firm has 
specialised in the manufacture of super 
silent motors and one of the exhibits 
devoted to demonstrating the silence of 
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operation Of these machines. ‘Two identical 
qgersilent motors of Bull manufacture 
are mounted side by side. One motor is 
at full speed while the other is 
¢ationary, and the demonstration is arranged 
show that it is extremely difficult to detect 
pyear Which motor is running. 
“sn interesting exhibit is the Bull ‘‘ Super- 
tandem” lift motor, which is illustrated 
jerewith in Fig. 33. This motor is designed 
grticularly for the operation of medium- 
speed passenger Jifts and low-speed goods 
lifts. It is a two-speed machine belonging 
to the super-silent category and incorporating 
two rotors and stators in tandem to combine 
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440V, 50 c/s supply, and is built in 
various frame sizes for outputs ranging 
from 5 h.p. at 700/320 rpm. up to a 
maximum of 30 h.p. at 960/160 r.p.m., the 
maximum speed range being six to one. A 
large, easily accessible terminal box is pro- 
vided. Normally this fitting is on the left- 
hand side of the frame looking at the driving 
end. When specified the terminal box can, 
however, be fitted on the opposite side of 
the frame. 


E. GREEN AND Son, Lrp. 


On the stand of E. Green and Son, Ltd., 
of Wakefield, engineers interested in fuel 





239 






the need has been felt for an appropriate 
form of economiser and the firm has intro- 
duced, for these uses the Premier-Diamond 
pattern of horizontal gilled-tube econo- 
miser. This type of economiser is available 
in two designs, both of which are shown 
on the stand. The first type has cast iron 
tubes with integral cast iron gills and is 
designed for pressures up to 650 lb per square 
inch. The second type, which we illustrate 
in Fig. 34, has steel tubes with cast 
iron gills shrunk on, and this type of 
economiser can be adapted to working pres- 
sures up to 4000 lb per square inch. It 
is a recent development of the well-known 








FiG. 34—‘‘PREMIER - DIAMOND’ Ec 


favourable top-speed and levelling charac- 
teristics under all load conditions. 

As shown in Fig. 33 a single enclosed- 
ventilated frame carries the stators of both 
components—the squirrel-cage and the slip- 
ting. Both rotors are carried in tandem on 
a shaft running in two oil-ring lubricated 
sleeve bearings. For hand winding a squared 
and shrouded shaft extension is provided at 
the non-driving end. 

The motor is manufactured for lift duty 
to comply with the provisions of BS 168/1936. 
It is claimed that with a starting current 
not exceeding that of an ordinary slip-ring 
motor the tandem motor will develop twice 
full-load torque when starting and levelling, 
and also when restarting under slow-speed 
conditions—that is, when re-levelling. 

In operation the motor starts up, 
accelerates and runs at top speed in exactly 
the same way as a slip-ring lift motor, the 
squirrel-cage component being inoperative. 
Deceleration and levelling are achieved by 
connecting the two stators in parallel across 
the supply, with an external resistance 
introduced into the rotor circuit of the slip- 
ring component. With these connections 
the squirrel-cage and slip-ring components 
operate together to provide ample braking 
torque for smooth deceleration and to ensure 
stable levelling speed conditions. 

Alternative methods of control can be 
supplied and adapted to suit the various 
designs of control gear used. by lift manufac- 
turers. The braking torque is readily adjust- 
able to suit site conditions by the insertion 
of resistance as necessary in the appropriate 
circuit. Specimen characteristic curves 
obtained on a typical Super-Tandem motor 
with a six to one speed range and a rated 
output of 15 h.p. show that there are no large 
and sudden current variations during the 
change over from running to slowing and 
levelling conditions. 

The Super-Tandem motor is normally 
wound for operation on a_ three-phase, 
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economy and steam plant efficiency will 
find some interesting exhibits of various 
types of economisers. The Green economiser, 
we may recall, was invented in 1846 by 
Edward Green, and the examples shown 
indicate the progress made in more than 
one hundred years of continuous develop- 
ment and research in this specialised branch 
of the engineering industry. A prominent 
exhibit is one of the firm’s standard vertical 
type economisers, which, with its charac- 
teristics of long life, low maintenance costs, 
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FIG. 35—PRESSURE SEAL RING JOINT—GREEN 


automatic cleaning and large water capacity, 
still finds many applications. 

For other installations in which only 
small space is available, a cast iron gilled- 
tube economiser of the horizontal type 
has been designed, of which, we learn, 
more than two thousand units are already 
in operation. 

With the increase in size of modern elec- 
tric power stations, and industrial power 
plants, using much higher steam pressures, 


FIG. 36—-SECTION THROUGH RING PiPE JOINT—GREEN 


Foster economiser, employing cast iron 
protection shrunk on to inner steel tubes, 
so that streamlined gas flow is secured and 
stagnant spaces eliminated, while at the 
same time every part is open for inspection. 
As will be seen from our illustration, the 
gilled sleeves are formed on a body which 
is roughly diamond-shaped, the gills them- 
selves ‘being rectangular in shape. The 
diamond shape approximates very closely 
the true streamline form for a number of 
elements arranged in rows and tiers in stag- 
gered formation. 

This design of economiser is very suitable 
for use with pulverised fuel firing, since the 
dust cannot lodge in the gas spaces and the 
erosive effect of the grits is harmlessly 
expended on the cast iron sleeves instead 
of on the bare pressure tubes, as takes 
place in the bare tube type of economiser. 
Special attention has been given to the 
adoption of a pipe joint which will have 
the ability to maintain pressure tightness 
under the racking stresses which are unavoid- 
ably set up by tube movement. For this 
work the pressure seal joint ring illustrated 
in detail in Fig. 35 and in the sectioned 
pipe joint, Fig. 36, has been found very 
satisfactory. Advantages claimed for this 
constructicn are joint tightness under all 
conditions of pressure and temperature, 
since the flexure of the joint ring under 
internal pressure gives a self-loading charac- 
teristic which tends to rise with increasing 
pressure. Slight bolt stretch can be sus- 
tained without leakage, while any stress 
set up by tube movement is taken on the 
flat meeting faces cf the flanges. The 
assembly tends to move as a complete unit 
and thus relative movement between the 
joint ring and the faces on the tube ends 
does not occur. The joint is, moreover, 
readily taken apart and remade after inspec- 
tion. 

The problems associated with air heating 
have not been neglected and on the stand 
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will be seen two examples of Green’s cast 
iron air heaters. One of them is of the oval 
tube form, which is recommended for use 
in industrial plants requiring supplies of 
clean, hot air for combustion, heating or 
drying. It can be conveniently arranged 
to utilise waste heat from the flue gases 
or can be installed as a direct-fired unit 
with a self-contained furnace fired by auto- 
matic stoker or with liquid fuel. 

A later type of air heater is the Green 
triple-tube cast iron air heater, of which 
an example is shown. It is designed for 
modern power station use and we under- 
stand that many thousands of square feet 
of heating surface made to this design are 
in course of manufacture for installation 





FiG. 37—AUTOMATIC ARC WELDING EQUIPMENT—METROPOLITAN-VICKERS 


in power stations now in course of construc- 
tion. 

Other exhibits include specimens of mild 
steel insulating casing for economisers and 
air heaters, and various economiser and 
boiler accessories manufactured by the firm. 


METROPOLITAN-VICKERS ELECTRICAL 
Company, LTD. 


Plant for arc and resistance welding and 
atomic hydrogen welding is displayed in the 
Welding Section on the stand occupied by 
the Metropolitan-Vickers Electrical Com- 
pany, Ltd., Trafford Park, Manchester. A 
small high-frequency equipment and two 
forms of magnetic crack detector for testing 
welding joints are also on show. 

Are welding demonstrations are being 
given to show the company’s “ Paradyne ” 
motor generator set and the “ Thermac ” 
welding transformer in use. In addition to 
being used on the stand for welding demon- 
strations, the “ Paradyne ”’ set is connected 
to supply welding current to an interest- 
ing automatic arc welding machine. This 
machine, one version of which is shown in 
Fig. 37, is well suited for such applications 
as the production welding of all-steel railway 
wagons, axleboxes, pipes, drums and tractor 
wheels. 

Essentially the equipment consists of a 
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welding head, control gear, operator’s panel 
and a coil of electrode mounted on a reel for 
continuous feeding, the various assemblies 
being integrated with suitable arrangements 
for conveyor or manual loading of the work, 
together with appropriate jigs for positioning 
the work during welding. Normally this 
machine is designed to allow the welding 
head to traverse a stationary job and elso 
to allow the work to be rotated under the 
fixed head for circumferential welds. The 
particular machine exhibited, however, uses 
a fixed head, underneath which the work is 
mounted on a rotating manipvlator. A 
similar disposition is 

employed in the 

machine illustrated in 


| 
xy 


FiG. 38—MAGNETIC 


Fig. 37, which differs only in detail from 
the example demonstrated on the stand. 

Referring specifically to Fig. 37, the 
machine shown with its covers removed is 
designed for circumferential welding of two 
circular ends to a cylindrical steel shell. 
From the position shown, the first operation 
in the working cycle is to raise the jig until 
the work is located between centres below 
the welding head. In this position the 
manipulator rotates the work, the arc is 
struck and the work continues to rotate 
under the arc until the first circumferential 
weld is completed. The arc is then extir- 
guished automatically, the welding head is 
moved into position for welding the second 
seam and the process is repeated. 

The contactor gear controlling the auto- 
matic arrangements is housed in a separate 
sheet steel cubicle. In Fig. 37 the left- 
hand control panel embodies three main 
rheostatic control knobs: the upper knob 
controls the rate of electrode feed, the left- 
hand knob controls the speed of rotation of 
the work and the right-hand knob provides 
adjustment of the arc voltage. 

When the arc is established, two relays, an 
are voltage relay and a feed relay, are con- 
nected across the are supply. The arc 
voltage relay varies the feed motor speed 
which controls the arc length and the are 
voltage. If the arc becomes too long the 
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relay engages the bottom fixed Contact 
weakening the field of the feed moty 
increasing the speed and shortening the aye. 
when the arc voltage has dropped to normal 
the relay armature returns to its neutral 
position. If the are becomes too short th 
lower fixed contact of the relay is eng ed 
and this short circuits the shunt rheostat of 
the feed motor, strengthens the field and 
reduces the electrode feed speed. A further 
drop in voltage would’ cause the feed rely 
to reverse the feed motor, a condition Which 
arises when the arc is first struck. 
Mounted on the smaller control cabinet js 


MOULDING MACHINE—BRITISH INSULATED 


the adjusting knob for the electronic timer 
which allows the welding time to be varied. 
Above this control are three switches : the 
left-hand switch actuates the movement for 
lowering and raising the jig that carries the 
work ; the upper switch controls the move- 
ment of the head from one seam to the other ; 
the right-hand switch controls the ‘‘ moving ” 
centre. Each of these movements is air 
operated under the control of the appropriate 
switch. Angular adjustment of the elec- 
trode is allowed for in the design of the welding 
head. A pair of rotating wire brushes can be 
seen below the «lectrode tip and between the 
work centres in the accompanying illustration. 


BRITISH INSULATED CALLENDER’S 
CABLES, LTD. 


The many exhibits of electrical and general 
engineering interest displayed upon the 
stand of British Insulated Callender’s Cables, 
Ltd., Prescot, Lanes, includes the ‘SS 324” 
magnetic moulding machine, which we 
illustrate in Fig. 38. This is the smallest 
squeeze strip moulding machine made by 
the company and is designed to produce 
moulds from boxes 17in by 13in by 3h}in 
to 5in deep. The power unit is of a standard 
type, but the stripping frame and combined 
machine table and pattern plate supporting 
stool are built to individual requirements. 
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operations on this machine are controlled 
py push button. 

“the solenoid: power unit in the base oper- 
ses from @ 240-V d.c. supply, the momen- 
tary consumption when it lifts the table and 
applies a load of some 25 tons being 38A. 

In operation, the squeeze head is swung 
dear Whilst the box on the combined machine 
table and pattern plate is filled with sand. 
The head is swung in position and, on a 


button in its end being pressed, the table 
rises and the load is applied. The table 
then automatically retracts on an oil cushion 
and the operator presses the control button 
of a small vibrator attached to the pattern 
plate. The table retracts for a distance of 
about lin to clear the head and the pattern 
plate within it drops a further 3in clear 
of the mould. The speed of pattern plate 
withdrawal can be adjusted by means of a 
small needle valve. 

For the rectification of the three-phase 
alternating current available at Olympia, 
a mercury arc rectifier has been installed 
adjacent to the machine, while the controller 
has been attached to the steel structure 
supporting the machine below floor level. 
Normally, under working conditions, the 
rectifier is installed in a sub-station and the 
controller in a suitable position adjacent to 
the machine above floor level. 

The pattern plate vibrator attached to 
the machine table is arranged to operate 
from a single-phase a.c. supply and a pattern 
plate heater is fitted inside the machine 
table. This heater unit can be altered to 
work either on d.c. supply and act as a 
maintaining load for the mercury arc rectifier 
or, alternatively, from the single-phase a.c. 
supply. 


SAUNDERS VALVE CoMPANY, LTD. 


Among’ the range of diaphragm valves 
shown on the stand of the Saunders Valve 
Company, Ltd., Cwmbran, Newport, are 
to be seen the firm’s air-motor-operated 
valve and a self-closing valve. These com- 
pressed air-operated valves are intended to 
provide ready means of control where 
manual operation is inadequate and a con- 
venient method of remote control. The 
air-motor-operated valve has a mushroom 
head built into the bonnet through which 
the power medium is admitted to close the 








FiG. 39—ROTARY CRUCIBLE FURNACE—MORGAN 
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valve. Spring and pipe-line pressure com- 
bine to open the valve, but there is also 
provision for “floating” the diaphragm 
in any predetermined mid-position. 

The self-closing valve has been specially 
designed to close when the compressed air 
supply controlled by it falls below a pre- 
determined pressure. It operates without 
any constant leakage of the compressed air, 
whether in the open or closed position, 


and is designed to function reliably and 
without deterioration in dust-laden atmos- 
phere commonly found underground and 
not to open of itself on restoration of the 
working pressure. 

In the accompanying illustration, Fig. 
40, is shown one of the company’s 
motor-driven ‘ Safran” centrifugal pump 
units. In these units the pump and motor 
are mounted on each side of a common 
rigid central bracket and the motor shaft 





Fic. 40—‘‘SAFRAN’’ CENTRIFUGAL PUMP— 
SAUNDERS 


is extended to carry the pump impeller. 
A special sealing ring on the shaft prevents 
fluid passing to the motor and a phosphor 
bronze sleeve fitted on the shaft can be 
renewed when worn after long service. 

The pumping units are made in various 
sizes from ?in up to 4in, and can be arranged 
for direct motor drive as shown, petrol 
engine drive or belt drive. 


MorGAN CRUCIBLE Company, LTD. 
The exhibits of the Morgan Crucible 
Company, Ltd., Battersea Church Road, 
London, 8.W.11, include a new oil or 
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gas-fired furnace, which has been designed to 
eliminate the difficulties attached to swarf 
and metal powder melting. 

Fitted with a specially designed bottle- 
shaped crucible, the furnace body is tilted 
in operation to an angle of 45 deg. to the 
vertical (Fig. 39) and is continuously rotated 
while firing. The burner fires downwards 
throughk stationary cover. The rotation, com- 
bined with the bottle’shape of the crucible, 





Fic. 41—Lip POUR HYDRAULIC TILTING FURNACE—MORGAN 


continuously turns the swarf or metal powder 
over, dipping it repeatedly into the molten 
pool as the charge melts. Surface oxidation 
is substantially reduced, bridges of fused 
metal are avoided, and there is no need 
for manual poking and mixing. 

The lip-pour hydraulic tilting crucible 
furnace, illustrated in Fig. 41, is designed 
with its tilting axis passing through the 
pouring point so that a fixedly positioned 
stream of metal is maintained t roughout 
the pour. It is particularly suitable for 
casting strip, billets or ingots direct from 
the furnace without the use of a ladle. 
The furnace body is not counterbalanced, 
but is driven up by a telescopic ram served 
by a motor-driven pump and_ reservoir 
housed, under the furnace platform. The 
body lowers under its own weight. Burner 
control, tilting control, and charging plat- 
form are conveniently grouped and the 
finger-tip tilting control, incorporating an 
on-off push button for the motor, is placed 
to give the operator a full view of the pour. 
Pouring control is stated to be so positive 
that fine strip mould can be poured directly. 

If required, tie unit can be tilted from a 
separate remote control, wich, however, 
is normally used with a twin furnace or with 
a battery of furnaces. This remote control 
system gives a flexibility to foundry layout 
and is very useful for pouring casting strip, 
as it can be placed in front out of the reach 
of heat and metal splash, but so that the 
operator can gauge the pour by observation 
of the metal well back in the spout. 


(To be continued) 
———_>—__—— 


Tue Late Mr. C. M. Hiu.—We record with 
regret the death, which occurred suddenly on August 
18th, of Mr..Clarence Mannings Hill, partner in 
the firm of C. M. Hill and Co., railway engineers 
and steel agents. He was sixty years of age. 
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No. IlT—(Continued from page 225, September 5th) 


Section G (ENGINEERING) 


— papers were presented on Friday 
morning. 

The first was by Professor Jack Allen, 
Professor of Engineering, Marischal College, 
Aberdeen, and although the main object 
was to describe a tidal model of the Firth of 
Tay, he dealt generally, as an introduction, 
with hydraulic models and mentioned several 
instances in whieh they have proved of great 
advantage. 


HypDRaAvLic MopELs 


An illustration was given of the model of 
Port Washington on Lake Michigan, con- 
structed by the Americans at Vicksburg. 
It was found that the breakwater in the 
harbour did not protect small shipping in the 
inner harbour, and proposals were made for 
extending this breakwater. Model experi- 
ments indicated that this work would not 
achieve the desired results and the proposal 
was made to install wave absorbers at various 
places within the harbour to absorb the 
energy of the waves. Local feeling, however, 
was in favour-of the extension of the original 
breakwater. It was done, but, as predicted 
from the model experiments, it did not secure 
the desired results. Professor Allen men- 
tioned that when preparing models of break- 
waters and similar structures, it was desirable 
—it was not yet known whether it was 
essential—to have the scale the same both 
horizontally and vertically. In the case of 
rivers, however, there were many reasons 
why there should be a difference between the 
vertical and the horizontal scale. In this 
connection a slide was shown of a model of 
the River Dee, the horizontal scale of which 
was 1 in 5000 and the vertical scale was 1 in 
200. The main reason for this difference 
was that if the scale was the same both hori- 
zontally and verticaily, the rise and fall of 
the tides in the model would be infinitesimal. 
It would not be possible to measure the rise 
and fall because the surface tension effects 
would entirely damp any relationship between 
the movement in the model and what was 
done by Nature. The velocities in the 
model would be quite inadequate to give 
either turbulence to the water, which was 
essential, or to move any sand which might 
be used on the bed of the model river for 
the purpose of observing changes in the 
channel. The object of the investigation 
in the case of the River Dee was to improve 
the drainage, the river being liable to flood- 
ing, and also to improve the navigable 
channel. As a result of the model experi- 
ments, a scheme was prepared. But the 
war intervened and nothing had been done 
yet. 

Other tidal models of which illustrations 
were shown included the notable one of the 
Severn prepared by Professor Gibson some 
twenty years ago in connection with the 
proposed Severn barrage. A model of 
Liverpool Bay was another illustrated. It 
was prepared for the purpose of investigating 
improvements in the channels and 
approaches. This model included the repro- 
duction of the lunar cycle of tides. A specially 
interesting case was that of Rangoon harbour, 
prepared some years ago by Sir Alexander 
Gibb and Partners. The report recom- 
mended, as a result of the model investiga- 
tions, that nothing should be done as it was 
thought possible that in a few years’ time 


Nature herself might bring about the desired 
improvement. That proved to be correct, 
for in four or five years it was found that 
the channei had increased in depth by about 
8ft. 

All this experience, said the author, gave 
confidence to the Dundee Harbour Trust to 
proceed with the construction of a model 
of the Firth of Tay. A scheme for the develop- 
ment of the harbour at Dundee was prepared 
a few years ago by the engineer to the Trust, 
Mr. N. A. Matheson. The proposals involve 
the construction of works extending for a 
distance of about 1100ft into the estuary, 
and Mr. Matheson advised the Board that 
the effects of such works upon the general 
régime of the Firth of Tay ought first to be 
investigated by means of scale-model tests. 
There was also a problem associated with 
the behaviour of the channel through the 
outer bar. Four years ago a_ sensibly 
straight cut was made through the bar in 
an almost due easterly direction towards 
the North Sea. It was hoped that the model 
would throw light upon the question whether 
this was in fact the best alignment and what 
measures, if any, would be desirable to ensure 
the stability of the channel. In addition, 
the thought had been kept in mind that the 
model might prove useful at some future 
time in studying phenomena or proposals, 
either foreseen or unforeseen at the present 
time, such as might be connected with large- 
seale reclamation, new bridges and so on. 
The model, therefore, had been constructed 
in a durable casing of reinforced concrete, 
largely precast, supported on brickwork and 
lined with mineral felt. 

The Dundee Harbour Trust decided to 
proceed with the model in February, 1945, 
but it was necessary to bring the knowledge 
of the estuary up to date and to obtain 
various hydrographic and other data. There- 
fore, a large part of the estuary had been 
resurveyed, using echo-sounding apparatus 
to a considerable extent, and the information 
so obtained would be invaluable in checking 
the behaviour of the model under running 
conditions. 

The scales of the model are as follows : — 
(a) Horizontal scale, 1: 1760, or 3ft to 
the mile; (5) vertical scale, 1: 144, or lin 
to 12ft; (c) scale of horizontal velocities, 
1: \/144, or 1:12, or 1-69in per second 
represents 1 knot; (d) scale of time, 
1 : 1760/12, or 1: 146-7, or 59-8 hours in 
the model represents one year of tides. 
This model was inspected by members of 
Section G on Friday afternoon, August 29th. 
It has a tidal period of 5 min. 4 sec., repre- 
senting 12-4 h. Ordinary spring tide at 
Dundee are represented by a rise of 1-25in, 
corresponding to 15ft. The mechanism can 
be easily adjusted to give spring tides either 
appreciably higher or appreciably lower than 
this figure. The tides are generated by a 
counterbalanced steel plunger 17ft long by 
7ft 3in wide at the top, and 5ft wide at the 
bottom. This plunger receives a vertical 
movement, the stroke being automatically 
reduced through epicyclic gearing from spring 
tides to neaps and thereafter increased again 
to the following springs. For convenience 
the mechanism can be arranged alternatively 
to create either spring tides only or neap tides 
only. The loaded weight of the plunger is 
approximately 7 tons and the counter- 
balance weight, suspended from a cam 
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designed to allow for the varying buo 

of the plunger at different aaa t ho pe 
is about 24 tons. The volwme of wat 
displaced on an ordinary spring tide jg 18% 
cubic feet. River water can be supplied, y 
various rates of flow, through calibrated 
orifices, to the Tay, the Earn and the Eden 
A discharge of 1000 cusecs in Nature jy 
represented by 3-28 x 10-*cusec in the mod, 
The first experiments will be devoted , 
checking the reproduction of hydra 
effects, such as tide and current phen Mena 
For this purpose it is desirable that the cop. 
figuration of the bed should not change to 
much as compared with the conditions 
the time of the corresponding observations 
in the Firth of Tay itself. The sandbank; 
have accordingly been moulded in san 
obtained from the estuary near Monifieth, 
This sand has been dried and sieved th 

a coarse mesh to get rid of pebbles and shells 
It has also been retained on a No. 60 mes) 
sieve, and the sand passing through this 
finer sieve has been kept for future uy 
during tests on the schemes under investiga. 
tion. Certain banks in the region of Broughty 
Castle, which are known to consist of larg. 
pieces and to be comparatively stable, have 
been reinfarced in the model with cement. 
The overall length of the model is 125ft and 
its greatest width is 52ft. The model has 
been constructed by Mr. N. A. Matheson, 
chief engineer to the Trust, and his staff. 

The President, referring to the Sevem 
barrage model, said that Professor Gibson 
and Professor Allen, who had been in charge 
of these models, started in 1926 and the work 
went on for some six or seven years. The 
results of that model work were a classic 
on the subject. Recently, the Severn barrage 
scheme had been looked into again and a 
report was prepared for the Ministry of Fuel 
and Power in 1944, he himself being one of 
the three engineers who prepared the report. 
On account of the advance in the develop. 
ment of turbine design, and also because it 
was decided to leave the road and railway 
problems of the Severn estuary to be dealt 
with in another way—and that was now being 
done—it was decided to alter the design of 
the barrage rather considerably. Instead of 
having, as originally proposed, seventy-two 
tubines, the improvement in turbine design 
enabled only thirty-two to be used for the 
same energy production. This necessitated 
dividing the power station into two parts, 
because if the thirty-two turbines were in 
one section of the barrage, the concentration 
of the flow of water would be too great. 
Therefore, the present design showed two 
power stations in different parts of the river, 
each containing sixteen turbines. 

It was clear, he continued, that this 
major alteration of design required further 
study by hydraulic model and he was able 
to persuade the Ministry of Fuel and Power 
to agree to another model being made. That 
model was now being laid down at the 
National Physical Laboratory, and no doubt 
some interesting results would be obtained 
from it. The President also referred to the 
setting up of a new hydraulic research labo- 
ratory in this country. Other countries, 
he said, had had these laboratories working 
for many years. There was one at Vicksburg 
in America; there was another at Delft in 
Holland, and another at Grenoble in France, 
but in this country hitherto we had had no 
such facilities for experimental work. How- 
ever, he was very pleased to say that the 
Government, through the Department of 
Scientific and Industrial Research, had agreed 
to the setting up of a hydraulic research 
laboratory and a research board had been 
formed. Professor Allen was a member of 
that Board and he himself had the honour 
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of being chairman of it. The first step taken 
pad been to appoint a Director of this 
ulic Research Laboratory, and Sir 
claude Inglis, who was well known for his 
york in India, had been appointed. It was 
ible at the moment to put up build- 
93 hecause Of labour and materials difficul- 
ties, but that would come in time. In the 
meantime, the organisation had been started 
and it was hoped that in due course we should 
have in this country a Hydraulics Research 
Laboratory second to none in the world. 


STRUCTURAL CONNECTIONS 


The second paper on Friday morning dealt 
with “ The Testing of Structural Connections, 
with reference to the Variations in 
Strength of Welded Constructions,” the 
author being Dr. Arnold W. Hendry. Re- 
marking that the portal girder frame was 
introduced some twenty-five years ago for 
short-span bridges, the author said that 
doubts had been expressed, when the portal 
frame gitder was first proposed, as to the 
stability of the knee joint. However, prac- 
tice backed by laboratory experiments, 
established the practicability of the desiga, 
although some uncertainty still remained as 
to the path of the stresses at the knee, and 
as to the best detail. With the object of 
investigating those points, experiments on 
portal knee frames had been carried out in 
the Engineering Department of Aberdeen 
University, and the paper gave a detailed 
account of this work. 

Asa result of tests on stress distribution in 
various types of knees within the elastic 
range, it had been possible to draw conclu- 
sins of practical value in design. For 
example, it was shown that if a curved flange 
knee was adopted in which the radius was 
about twice the depth of the member forming 
the leg of the frame, high web stresses at 
the knee were avoided and the flange stresses 
could be estimated accurately. Methods were 
also suggested, as a result of these particular 
tests, for proportioning the web and flanges 
in such a knee. These tests, however, gave 
little indication of the maximum loads 
which the connections would carry and of 
their behaviour after plastic yielding had 
commenced, particularly when subjected 
to compressive load. It should be men- 
tioned that owing to the cost of testing steel 
frames using the electrical strain gauge, and 
also the laborious nature of the tests, tests 
were also carried out with small-scale flange 
models cut from Catalin, a transparent 
plastic, and the results were as mentioned 
above. 

To investigate the maximum loads which 
the connections would carry and also their 
behaviour after plastic yield had com- 
menced, particularly when subjected to 
compressive load, further tests on steel frames 
were carried out. The frames were loaded in 
compression in a hydraulic testing machine. 
Unstiffened frames usually failed prematurely 
by lateral deftection of the inner flange, 
but further tests revealed that even com- 
paratively light stiffeners were capable of 
providing sufficient lateral restraint to pre- 
vent this type of failure and to allow the 
full strength of the members to be developed. 
Simple rules for proportioning the stiffeners 
were deduced from these tests. When the 
stiffening was sufficient to prevent failure by 
lateral deflection, it was possible to calculate 
the strength of the knee with considerable 
accuracy, as collapse did not take place until 
the full strength of the weaker member 
connected was developed. This can be 
determined by a simple plastic theory set 
out in the paper, and this method of calcula- 
tion was successfully applied to several of 
the frames tested. 
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There was a short discussion on the paper 
mainly directed to points of detail. 


Roor-Torp RoapwaAys 


Finally, two short papers were presented 
dealing with roof-top oe On The general 
plan was outlined by Wing-Commander 
Cave-Brown-Cave, and a few details were 
added by Mr. D. H. McPherson, who, like 
Wing-Commander Cave is at the Southamp- 
ton University. Wing-Commander Cave- 
Brown-Cave recalled that at a conference 
held by the Engineering Section of the British 
Association in September, 1946, the various 
methods of providing additional channels 
for the rapid flow of traffic in city areas were 
discussed. Sir Alker Tripp, the Assistant 
Commissioner of Metropolitan Police, ex- 
plained at that conference that the essential 
requirement was for traffic channels passing 
right through the area and capable of allowing 
traffic to pass at speeds of 40 m.p.h. without 
interruption from cross roads or pedestrians. 
This system should be connected to the 
normal traffic system only at intervals of 
approximately 1 mile. Papers read at the 
conference in 1946 showed that these 
channels, if constructed below ground level, 
would involve prohibitive difficulties because 
of the confusion which already exists and the 
enormous amount of spoil which would arise. 
The alternative of providing these traffic 
channels at road Jevel along the general line 
of main traffic arteries involved prohibitive 
expense by reason of the interference with 
valuable frontages and the dislocation of 
traffic in the main arteries while the widening 
was taking plate. Considerable difficulties 
also arose in cutting new traffic channels along 
a parallel line where less valuable frontages 
were involved, whilst to carry the new traffic 
channel on a viaduct at moderate height 
above the ground avoided certain of these 
difficulties but involved great expenditure 
on new construction. 

There was at the present time an 
enormous requirement for large buildings 
going to a height of about 100ft. All these 
buildings were of the same general type of 
construction, based on steel framework, 
whether they were to be used for flats, 
offices, shops or storage. A suggestion was 
made to the 1946 conference that the logical 
means of meeting both requirements, ‘.e., 
buildings and traffic facilities, was to build a 
roadway on top of an almost continuous line 
of buildings 100ft high, with archways over 
the main thoroughfares and access spurs at 
intervals of about 1 mile. Wing-Commander 
Cave-Brown-Cave said the proposed system 
appeared to have the following advantages : 

There would be the minimum interference 
with the normal traffic circulation and with 
existing roads and services; flow along the 
new traffic channel would be completely 
independent of normal traffic circulation 
at the lower level; the whole of the main 
structural volume would be available as useful 
accommodation for flats, offices, shops and 
storage. Very accessible car parking space 
would be available for some 500 vehicles in 


each spur ; the cost of the construction would 


not be greatly in excess of the cost of building 
an equal volume of 100ft buildings of the 
type for which there was great requirement 
at the present time ; the cost of construction 
would be at least offset by the consequent 
revenue ; it seemed probable that the noise 
of the traffic passing along the new roads 
would be wholly screened, even from the 
surrounding buildings, by the parapets 
which would, in any case, be necessary. 
Observation showed that where pneumatic- 
tyred vehicles only were used, the noise and 
vibration transmitted through the supporting 
structure was quite unimportant. It was 
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altogether different from the noise trans- 
mitted in a railway viaduct from steel wheels 
running on steel rails. 

The approaches to the new roadways 
would be formed as sloping spurs placed at 
intervals of about 1 mile. The gradient of 
these spurs should be | in 10 to 1 in 12, 
involving a length of abo ut 1000ft in coming 
down to the ground level. Gradients of 
that nature were quite satisfactory on many 
existing main roads and should be quite 
acceptable for traffic leaving or joining the 
main viaduct. The sloping spurs seemed to 
offer a convenient opportunity for providing 
cay garage accommodation on successive 
floors, say, 10ft apart. The spurs might be 
70ft wide with 20ft entry at each level be- 
tween the up and the down lanes. Cars 
would be parked diagonally, with a turning 
circle at the inner end under the junction 
of the spur with the main roadway. 

The system depended essentially upon the 
cost and the difficulty of constructing the 
buildings and the roof-top roadway, as 
compared with that of constructing a similar 
amount of building to be used only for normal 
purposes. It was suggested that such a 
viaduct might well start from the present 
blank end of Western Avenue at Shepherd’s 
Bush and follow a course lying between 
Oxford Street and the main line railway 
stations to connect with the junction of 
Mile End Road and Commercial Road, or 
perhaps continue farther east through the 
devastated area to the Barking By-pass 
itself. 

Mr. McPherson said that in working out 
the constructional details of the scheme, it 
had been assumed that the buildings would 
be 75ft wide at roof level. The height of 
roof-top roadways above ground level was 
debatable. The higher they were the more 
rentable accommodation became available, 
but the length of the approach ramps and 
the loads on the foundations would be 
increased. Therefore, a height of 100ft 
had been assumed and the width of the road- 
way would be 60ft between kerbs, there being 
no footpaths but ducts large enough for 
the maintenance staff to walk inside. The 
latter would also act as parapets to prevent 
traffic, in case of accident, falling into the 
street below. The main vertical steel 
columns of the buildings on which the road- 
way would be supported were assumed as 
being spaced at 25ft in the directions both 
longitudinally to the road and across it. 
In that case, the most suitable form of road 
construction would be reinforced concrete 
slab and longitudinal T beams spanning to 
either steel or reinforced concrete cross beams 
mounted on the tops of the vertical steel 
columns forming the main framework of the 
building. 

Allowing for Ministry of Transport loading, 
in addition to the weight of the roadway 
itself, the maximum load expected at the 
top of the most highly loaded columns would 
be about 150 tons. These loads would be 
carried down to the foundation level in the 
normal manner through the steel framework 
of the building. When the roadway loads 
were combined with the loads from the build- 
ing itself, the foundation load might be 
expected to amount to 750 or 1000 tons, but 
that was no more than normal for high 
buildings and required no departure in 
construction from normal practice. Mr. 
McPherson maintained that from a con- 
structional point of view, roof-top roads were 
a feasible proposition. 

The President said that listening to what 
had been said reminded him of a scheme that 
was prepared by his late partner, Mr. Charles 
Meik, and another engineer, Mr. Walter 
Beare, in 1904, for the Royal Commission 
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on London Traffic in 1904, a matter of 
forty-three years ago. They proposed two 
overhead roadways —not roof-top roads— 
one to run east to west and other north to 
south. The proposed east to west road 
started at Ealing and went to Dagenham, 
whilst the north to south road started at 
Hendon and finished at Coulsdon, in Surrey. 
These engineers were long-headed. They 
did not propose double-deck roads to follow 
the main streets of London, but selected the 
less important parts of London and although 
it was necessary under this scheme to cross 
Oxford Street and other places, the bridges 
need not be ugly structures. All that was 
forty-three years ago, and he could not help 
feeling that if this scheme had been carried 
out, even only in part, the difficulties of 
London traffic would be much less to-day. 

Mr. D. B. McLay (city engineer, Dundee) 
said that an objection to the scheme was 
that it could only be carried out as a Govern- 
ment project because of the heavy cost 
involved in clearing the ground for the route 
of the proposed road, nor did he like the 
idea of the standardised type of building 
which would be necessitated. The private 
owner would not readily agree to having his 
ideas as to the design of his building fixed 
to give this uniform skyline. 

Mr. J. S. Wilson suggested that the roads 
should be built at a height of 20ft and not 
100ft. Ther2 was no reason why an elevated 
road should not run behind and through 
buildings and there could be shops, ware- 
houses, &c., above the roadway. That 
would do away with the problem of the 
skyline. 

Wing-Commander Cave-Brown-Cave re- 
plied that the problem of noise would be 
a difficult one with roads at the lower level, 
whereas the feature of the roof-top roads 
in this respect was that no noise would 
be reflected. That could be ascertained by 
standing below Waterloo Bridge. All the 
noise came from the traffic on the street 
level and not from the bridge. There was 
no noise reflected downwards from above. 

Wing-Commander Cave-Brown-Cave, re- 
plying to questions regarding drainage in 
the case of roof-top roads, and also the 
problem of fog, said drainage could be 
dealt with by the usual methods. Fog was 
very often less bad at 100ft than at ground 
level. Moreover, the fact that the traffic 
would be running in defined channels without 
crossings was a great advantage, and there 
could also be adequate provision for lighting 
to mitigate the difficulties of fog. In reply 
to another question concerning the removal 
of snow from roof-top roads, he said that 
no greater problem would be presented than 
on roads at street level. 

The meeting closed with a vote of thanks 
to the two authors and then adjourned until 
Monday, September Ist. 

(To be continued) 
ee eee 

RENOVATION OF LONDON UNDERGROUND StTA- 
TIoNs.—Contracts have been placed for the renova- 
tion of six London Underground stations—Picca- 
dilly Circus, St. James’s Park, Holborn, Edgware 
Road, Golders Green and Boston Manor. The work, 
including complete repainting, redistempering and 
incidental essential repairs, will, it is hoped, be 
completed by the end of the year. More stations 
will be renovated in 1948. It has been decided 
that, in future, every Underground station is to 
be thoroughly spring-cleaned on a fixed yearly 
schedule. The whole station will be washed down 
from top to bottom once a year; booking halls 
will be washed every three months and the ceilings 
of escalator tunnels dusted once a month. This 


station maintenance programme, which is in addi- 
tion to the daily cleaning by station staff, was the 
normal practice in pre-war years. As a preliminary, 
special ‘‘ de-griming’’ parties are washing seven 
years’ accumulation of London smoke from stations 
all over the system. The work is being carried on 
at night with a force of 100 men. 
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Mobile Strain Gauge Recording 


( F all the sources of technical information 
open to the designer of motor vehicles 
none is more important than observations 
made on road tests or during actual service, 
for these provide the most searching tests of 
any new design. Laboratory examinations 
of materials, structures, components and 
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before these methods could be used on Vehicles 
during road tests under service conditions, It 
was necessary to immunise the instruments 
against the effects of mechanical shock and 
vibration, to counteract valve microphony 
and to eliminate electrical interference, which 
is always a potential source of trouble. Where 





(Left to right) Recording oscillograph ; multi-channel control unit; indicating oscillograph ; monitoring 


oscillograph. (Below) Motor generator set, 


MOBILE RECORDING AND 
assemblies allow the designer to check some of 

his calculations under controlled conditions. 

Inevitably, however, there is a technological 

gap as well as a time gap between data obtained 

under laboratory conditions and the results 

gleaned later from service operation. 

The possibility of bridging this gap has been 
brought a stage nearer realisation by using 
strain gauges and other forms of electrical 
pick-up in association with oscillographic 
recording equipment 
mounted on a vehicle so 
that the strains set up 
during road running 
can be recorded and the 
corresponding stresses 
can subsequently be 
computed and analysed. 
A brief outline of this 
technique was given 
recently by Vauxhall 





INDICATING EQUIPMENT 


suitable apparatus for such conditions was not 
otherwise available the necessary equipment 
was developed and built within the resources 
of Vauxhall Motors, Ltd. 


THE REcoRDING EQUIPMENT 


As a result this company now has in everyday 
use mobile laboratory equipment that is capable 
of measuring and recording strain gauge 
indications as well as noise level, vibration, 
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Motors, Ltd., Bedford, 
an organisation which 
has done much since 
1941 to use and develop 
this method of experi- 
mental stress analysis. 
iver since the resist- 
ance strain gauge made 
its appearance’ ten 
years ago, research and 
industrial laboratories 
have made increasingly 
wide use of this conven- 
ient method of measur- 
ing strain, and, knowing 
the material constants, 
calculating the stress. 
The use of electrical 
bridge circuits to compare the changes in 
resistance of pairs of wire strain gauges has 
become quite familiar and the possibilities of 
using the system to indicate and record rapid 
variations were soon appreciated. Many 
practical problems had to be solved, however, 
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(a) Road Test Oscillogram from Strain Gauge on Propeller Shaft 
Intermediate Bearing. 

(b) Oscillogram from Strain Gauge on Top Web of Chassis 
Frame Side Member just behind the Cab. 


TYPICAL STRAIN GAUGE OSCILLOGRAMS 


acceleration velocity and displacement at 
various points on a moving road vehicle. Some 
of this apparatus is shown (grouped together 
for convenience) in one of the accompanying 
engravings. On the extreme left is the recording 
unit which consists of a cathode-ray oscillo- 
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, complete with its camera which uses 
sensitive Paper strip. On the right of this 
recording unit is a multi-channel control 
unit incorporating a pre-selector and dial, 
whereby “ny one of forty-nine strain gauge 
circuits can be connected at will to the recorder. 
The control unit is not limited to use with 
strain gauge circuits only, Provided suitable 
ick-ups and instruments for measuring noise, 
vibration, &c., are available, the control unit 
can be used as a pre-selector to connect any 
of the outputs from these instruments to the 
recording oscillograph. Incorporated in the 
control unit, below the pre-selector dial, is a 
small c.r.0. unit for monitoring by the operator. 
Onthe right of the unit is a reset push button 
which prepares the equipment for taking a 
fresh record. Each record is serially numbered 
automatically and a. mechanical counter is 
embodied in the control unit. 

In the lay-out, which has proved satisfactory 
for recording on a Bedford truck, the multi- 
channel control unit and a bridge balancing 





STRAIN GAUGE ASSEMBLY ON PROPELLER 
SHAFT INTERMEDIATE BEARING 


unit (not shown in the accompanying engraving) 
are mounted side by side in front of the 
observer’s seat on the left of the driver. The 
observer therefore has complete control of 
the entire recording equipment. A monitor 
oscillograph is mounted in front of the driver. 
The recording oscillograph itself is in this 
instance installed immediately behind the 
driver’s cab, alongside the calibration instru- 
ments, which are not illustrated here. <A seat 
is provided behind the cab for an assistant 
whose duty it is to supervise this second group 
of instruments, including a junction box, the 
main purpose of which is to provide inter- 
connection for the cables between the indicating 
and recording instruments and the generator 
and battery that supplies the whole system. 
The junction box also carries a record counter 
and push-button controls for a system of 
indicator lamps whereby operating instructions 
(relating to reloading the recording camera, 
&c.) can be transmitted between the assistant 
and the driver’s cab using a visual code. The 
battery and generator are installed at the 
rear of the truck. 

To be able to separate the effects of static 
and dynamic loading the strain gauge bridges 
are excited by a high-frequency carrier wave ; 
the amplitude of the carrier represents static 
loading, while the modulation represents 
dynamic loading. 

The recording equipment greatly widens 
the scope of strain gauges by extending the 
well-established technique for static measure- 
ments to include measurements under dynamic 
loading conditions. Thus, stresses due to 
bending alone can be measured by making a 
bridge circuit of a pair of strain gauges on the 
upper and lower faces of a rectangular bar. 
Torsional measurements can be made on a 
circular rod by arranging four strain gauges 
in pairs at angles of 45 deg. to the cross- 
section plane. Where the stress conditions 
on a surface are unknown three or more gauges 
can be arranged mutually at angles of 45 deg. 
or 60 deg. to measure the strains at these 
angles whence the maximum and minimum 
principal strains can be calculated. Any bend- 
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ing effects on their sheets of a structure can 
be eliminated from such measurements by 
mounting similar ‘‘ rosettes’ of gauges, back 
to back on both surfaces of the sheet. Cyclic 
or non-cyclic stress changes at any point on the 
vehicle due to any change in road surface, speed 
acceleration or braking can be recorded and 
analysed without delay. The monitor instru- 
ments improve the chances of observing unsus- 
pected transient effects, so that the causal 
conditions can be reproduced and the effects 
can be re-examined and recorded. A useful 
facility is that of being able to compare simul- 
taneously strain gauges mounted on corre- 
ponding offside or nearside fittings or members. 


Some APPLICATIONS 


One of the many interesting investigations 
for which the strain-recording equipment has 
been employed involved the intermediate 
bearing of the propeller shaft on the Bedford 
5-ton truck. An accompanying engraving 
shows the strain gauge assembly that was used. 
Two gauges were fitted to the webs of the bear- 
ing bracket so that the stresses caused by fore 
and aft forces on the bearing could be measured 
and ‘recorded. A third strain gauge was 
fixed vertically on the side of the bearing case 
to measure any stress resulting from torsion. 
Tests revealed no strain in the third gauge, but 
indicated that unwanted compressive stresses 
were set up in the right-hand (forward) web. 
A portion of the corresponding oscillographic 
record taken during a road test and showing 
undesirable amplitude peaks is reproduced 
at a in an accompanying illustration. 

The lower oscillogram 6 was taken, during 
another investigation, from a strain gauge 
on the top web of the chassis frame side member, 
just behind the cab. This particular test was 
carried out on the road rig—an apparatus 
designed to simulate in the workshop the effect 
of various road surfaces. No abnormalities 
are to be seen in the resulting oscillogram b, 
but a cyclic variation will be noticed in the 
‘*‘envelope”’ to the upper curve. The lower 
curve was included for calibration purposes ; 
in addition, however, the apparatus described 
above provides for calibration before and after 
a test and check calibration can be carried out 
if required during the test. 

Adaptations of the equipment have been 
used not only for specific tests on vehicles, but 
also to assist production in the Vauxhall works. 
One such application was the continuous multi- 
point measurement of stresses in* conveyor 
chain links, As a result of such tests a useful 
correlation was made between the conveyor 
loading and the corresponding stresses. 

Wire-wound gauges—perhaps the most 
generally applicable gauges for strain measure- 
ment—can be used on the moving parts of 
reciprocating engines, on piston rings, and 
springs, and for a whole host of measurements 
in other branches of engineering. By using 
other kinds of electrical pick-up—crystal, 
capacitance, inductance and electro-magnetic— 
the multi-channel recording equipment can 
be applied to noise and vibration analysis, 
machine tool research, pressure wave recording, 
and generally to the measurement of quantities 
involving acceleration velocity and displace- 
ment. 





Engineering Economics for 
Civil Engineering Students 


A HANDBOOK, entitled ‘“‘ An Introduction to 
Engineering Economics for Civil Engineering 
Students,” has been issued by the Post-War 
National Development Committee of the Insti- 
tution of Civil Engineers primarily for civil 
engineering students to enable them to appre- 
ciate more fully the application of economics 
to their professional work. Engineering eco- 
nomics is generally defined as the art of com- 
paring values. Its mechanism consists in the 
application of systematic methods of assessment 
whereby equitable comparisons can be made. 
Its objective is the selection of projects and 
designs which are technically sound and 
financially advantageous. In the majority of 
problems relating to planning, ¢.e., location, 
lay-out and design of civil engineering projects, 
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there are generally alternative ways of achieving 
the same purpose. It is stressed that the 
important point to be remembered is that the 
mechanism of engineering economics should be 
used before commitments in respect of projects 
or designs are made. 

The handbook deals first with the promoter’s 
interest in economics and then refers to the 
necessity for an understanding of the funda- 
mental mechanism of finance if the engineer is 
to apply his technical experience with economic 
advantage. In connection with the mechanism 
of valuations the assessment of values must 
take into account both cost and life. Considera- 
tions of cost alone with a disregard of life may 
result in more cheapness, which is not neces- 
sarily a true criterion of value. Various factors 
which have to be taken into consideration, such 
as depreciation, maintenance, running costs, 
overhead charges, &c., are discussed. After 
dealing with the civil engineer’s use* of the 
economic mechanism in connection with require- 
ments, planning and design, construction, 
guarantees and tolerance, tender particulars 
and mathematical solutions, a number of 
problems and examples are given and solutions 
are worked out so that the student can appre- 
ciate how the principles laid down in the hand- 
book should be applied to meet various definite 
problems. The handbook ends with some 
valuation tables and an appendix dealing with 
mathematical derivations. It. is issued at the 
price of Is. 





Chambers of Commerce and 
the Economic Situation 


At the end of last week, the Association of 
British Chambers of Commerce submitted to 
the Prime Minister a statement of its Executive 
Council’s views regarding the present economic 
situation of this country. The statement 
expressed anxiety as to elements in that situa- 
tion upon which the nation was still without 
guidance, and commented that neither those 
concerned in the management of industry nor 
employees engaged therein had sufficient infor- 
mation to enable them accurately to appreciate 
how best the nation could be served. The state- 
ment went on to detail various matters which 
the Association considered should be dealt with 
positively, suggesting, amongst other things, 
that there must be drastic cuts in Government 
expenditure and in the staffs of Government 
Departments, and a progressive scaling down 
of the cost-of-living subsidies. It also sug- 
gested that there should be substantial, but 
selective, deferment of capital expenditure by 
Government, local authorities and by industry, 
so that the global figure did not exceed the 
total amount of current savings. The vital 
importance of maintaining a true balance of the 
Budget without increasing the total burden of 
taxation was emphasised, and the plea was 
advanced that nationalisation plans which did 
not ensure immediate reductions of costs should 
be postponed. Other observations made by 
the Association were that a supreme effort was 
needed to secure substantially increased coal 
production, and that longer hours must be 
worked in essential industries as soon as fuel 
and power and raw materials were available. 
In addition, it was urged that an immediate 
revision of controls ought to be undertaken, 
some being retained, some abandoned, while 
others should be handed over to industries to 
administer. The Association’s statement con- 
cluded by asking two questions, the first of 
which was: ‘“‘ Whilst it was obvious that there 
must be some concerted plan to secure a sub- 
stantially increased volume of exports, how 
long could one rely upon overseas demands 
being maintained ?”’ The second question 
asked how were we to compete if the costs of 
coal and coke, iron and steel, transport, gas and 
electricity, and wages were allowed to soar 
unchecked ? The view put forward by the 
Association was that it had become the duty of 
the Government to call a halt to these increases, 
and, regarding wages, it was suggested that the 
principle of payment by results should be 
applied wherever possible. 
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THE NATIONAL COAL SITUATION 


WE have more than once had occasion, 
recently, to direct the attention of our readers 
to the present and prospective state of the 
coal mining industry of the United Kingdom. 
We feel impelled once again to write upon 
the subject. For the winter outlook upon 
fuel, both in quantity and price, is undoubt- 
edly disquieting. The National Coa] Board 
raised the price of coal and manufactured 
fuel by 4s. per ton as from September Ist, 
the explanation being given that it is “a 
reflection of the higher costs now ruling,” 
which result in a current loss of 3s. 3d. per 
ton. It is intimated, too, that there is to be 
a further increase in price as from October 
lst, because of the advancement in railway 
freight charges which then comes into force. 
Such an action seems ominous, because it has 
not been customary in the past to raise the 
price of coal during the summer or autumn. 
Another disturbing feature in the present 
state of affairs is the persistence of the 
high rate of voluntary absenteeism on 
the part of the miners. The nation was 
assured by the miners’ leaders and other 
advocates of the nationalisation of the 
coal mines that the miners would work more 
wholeheartedly were they to do so under a 
system of nationally owned mines than when 
the were privately owned. But the 


result does not appear to have justified the 
prediction. Nor has the spirit of restlessness 
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been dissipated from the mining community, 
for, as we have seen, unofficial strikes, such 
as that at Grimethorpe, continue, strikes 
which the National Union of Mineworkers 
seems powerless to prevent. This 
restlessness is enhanced by the sudden 
changes in conditions of work which 
have been introduced. An _ instance is 
the proposal now put forward for the insti- 
tution of a longer working shift. The reasons 
which animated the National Coal Board a 
short time ago to reduce the number of weekly 
working days from six to five, at a time when 
the country was in such sore straits for lack of 
coal, are difficult of comprehension. Now, an 
endeavour has to be made to reverse that 
policy. This vaccilation of the Board is 
indicative of mental indecision and tends to 
disturbance on the part of the miners. If, 
aS We suppose, it was the hope that the con- 
cession of the Saturday shift—a day on 
which the miners attended badly—would 
result in a reduction in absenteeism on the 
other five days, that hope has not been 
fulfilled. We are told the five-day week was 
in the nature of an experiment ; but this is 
hardly the time for experiments of such a 
nature. 

It is now proposed by the Government, 
which has intervened in the dispute, to 
lengthen the shift on the five days by half an 
hour and maintain the five-day week, in order 
to make good the loss occasioned by the 
excision or the Saturday. The miners’ 
leaders, on the other hand, are all for leaving 
the daily shift as it is, and, for a time—they 
suggest until May of next year— for working, 
instead, two Saturday shifts per month, for 
which they are to be paid overtime. But in 
view of past experience, attendance at work 
on the other five days would suffer, unless 
there were a guarantee that no bonus would 
be payable otherwise, so the proposal, as it 
stands, of the Mineworkers’ Union, if carried 
into effect, would not be likely to improve 
the situdtion. A deadlock for the moment 
exists. To the ordinary “ man in the street ” 
it is incomprehensible why absenteeism 
should, at the present time, be nearly 10 per 
cent higher than it was in the year preceding 
the war. But, as a matter of fact, voluntary 
abstention from work at the mines has always 
shown an advance with the enhancement in 
wages, and the earnings per shift of the coal 
miner are now higher than for many years 
past—probably they are the highest on 
record. Another matter which we would 
touch upon, and as to which we should like 
to have available more detailed information 
than is at present forthcoming, is that 
relative to the opencast getting of coal. Is 
it worth while ? What does production by 
this means cost per ton ? What is the quality 
of the coal so produced ? What has been 
expended on foreign machinery employed in 
getting it? What is the cost of reclaiming 
the land affected by the excavation of the 
coal and the loss sustained by the putting of 
such land out of cultivation ? And, finally, 
would not the total cost have been better 
employed in the intensification of deep- 
mined coal? A just assessment as to the 
state of the great coal mining industry might 
be made were the country supplied with 
quarterly statements in respect of each 
coalfield, as well as the national totals, as 
to average production, costs per ton, price 
of coal, profit or loss per ton and wages, 
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which particulars were available befor 
the war. We are informed that a resumption 
will shortly be made in the issue of they 
welcome statements, and we eagerly await 
the information so necessary in arriving at , 
correct estimate of the state of this greg 
industry. The public is at present devoid 
of these desirable particulars ; not cven jy 
respect of the year 1946 do we know th 
average price of coal. We would like to by 
able to compare the results under thy 
nationalised system with those existing when 
the mines were privately owned, for on, such 
a comparison will nationalisation largely by 
judged. 

Coal mining is our basic industry, anq 
nearly all other industries hinge upon it, 
Unless a plentiful supply of good coal is forth. 
coming at reasonable prices, this country js 
undoubtedly doomed to sink gradually to 
second-rate Power. The minimum target 
put forward of 200 million tons is inadequate 
to meet our home requirements to the full 
and, at the same time, permit some exporta. 
tion, however small. In discussing the possi. 
bilities of exporting coal, it is worth noting 
that, were the absenteeism of the miner 
reduced to the pre«war figure, the national 
output would be increased by nearly % 
million tons, which would permit of an export 
to probably that extent without much saeri- 
fice to home requirements. But such a 
reduction of absenteeism in the near future 
seems unfortunately very unlikely. Even so 
it is a moot point whether in the present crisis 
—it is a problem which should occupy the 
close consideration of our best economists—we 
should not impose a self-denying ordinance 
in respect of our home requirements and, 
as it is, export some portion of our output. 
For further enlightenment in that matter we 
would recommend to our readers the perusal 
of the admirable article on “ Buying Food 
with Coal,” by Mr. H. H. Merrett, which 
appeared in the pages of The Sunday Times of 
August 3lst. Not only would we thereby 
obtain a revenue which Mr. Merrett puts at 
£100 millions and retain valuable markets 
for extended use in better times, but the 
moral significance would be very great. 


ADVENTURE IN AERONAUTICS 


No aeronautical engineer can have seen 
without feeling stirred the recent Press illus- 
trations of the new Saunders- Roe flying boat 
fighter with its axial-flow turbine jets for 
propulsion, which was described and illus- 
trated in our issue of August 8th. Gone 
is the superstructure to carry engines and 
airscrew clear of the water spray, and with 
its disappearance goes much of the drag 
and much of the unfavourable metacentric 
limitations. With the lower drag the speed 
rises and may even, it is suggested, exceed 
500 m.p.h. The lower position of the centre 
of gravity enables smaller floats to be 
used, again reducing the drag, besides 
making it a simpler mechanical proposition 
to retract the floats to wing level when in 
flight. nese changes all combine to reduce 
materially the lead which land-operated 
fighters have so long enjoyed in respect of 
their high general mechanical efficiency. 
But comparative performance figures are not 
at the moment available, and it is difficult 
to say when they will be, for a natural secrecy 
is imposed on such particulars of our first 
line aircraft. 
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The published illustrations show a large 
,ir intake, to feed the two turbine engines, 
jaced in the very nose of the craft, and 
me wonders what steps can be taken to 
revent the heavy water spray when water- 
horne, and especially when taking-off, from 
entering that air intake and so reaching some 

of the engine mechanism. It is obviously 

important that whatever is done in this 
respect shall not lessen in normal flight the 
so-called ram-effect which forms, and is 
intended to form, the first stage of the 
necessary air compression before the com- 
bustion chamber is reached. In other engin- 
ering devices water drops in a fast-flowing 
air stream have sometimes been thrown out 
py sudden changes of direction or by the 
centrifugal force due to rotation; but it 
cannot be a simple matter to use either of 
these methods in a jet aero-engine, since 
however effective they might be before the 
craft was airborne they could hardly fail to 
prove a disservice when in flight. Other 
details of the design also attract attention. 
It is natural to wish to eliminate one by 
one all the ‘disadvantages from which 
the older forms of flying boat suffered. 
One of the greatest of them was the difficulty 
of providing equal attention to the aero- 
dynamic and hydro-dynamic qualities. The 
main step at the base of the hull is necessary 
for take-off from the water surface, but is a 
nuisance in the air. What can be done about 
it? One way which has been: tried is to 
reduce the angle of discontinuity in the 
under-surface ;in a sense, to smooth out the 
step. Such a design certainly makes the 
drag penalty less and does not interfere 
too much with the take-off. But it does 
not go the whole way. Alternatively, it 
is possible to design a retractable step 
which’ when in flight. is drawn upwards 
so as to preserve a streamlined shape. 
This arrangement, however, adds materially 
to the mechanical complexity and in addition 
raises grave questions of local stress, since 
when landing the loads suddenly imposed 
on this part of the hull are very high indeed 
and no failure here, or even distortion, can 
be permitted. Much work on both alterna- 
tives was carried out before the war, but the 
inducements to pursue it were less than 
they are now. It is the coming of the turbine 
jet for propulsion that has so much improved 
the chances of success for the flying boat 
fighter and has made the competition so 
much keener. In its new form the speed 
of the flying boat is likely far to outstrip 
that of its first cousin, the float seaplane, 
but to what degree it will compare in this 
respect, or in that of range, with its more 
distant relative the landplane, remains to 
be seen. In the ceiling attainable it should 
easily do so, though like all craft flying at 
extreme altitudes there is the difficulty of 
the pressure cabin to be faced; a serious 
task in civil aircraft but much more trouble- 
some in military since the risk of a sudden 
leakage of air due to enemy action has to be 
met. 

The more remote adventure, which may be 
possible some day, of using atomic energy as 
the motive power of aircraft will require first 
animmense amount of development worksuch 
as has hardly yet begun to be tackled. Even 
if the problem of protecting the airman from 
harmful radiations ‘from the new motive 
power were solved, there would still remain 
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that of raising the working temperature of 
the uranium cells to a sufficient level to 
enable them to supply the very hot combus- 
tion chamber of a jet turbine. At present 
no one has discovered a_ practicable 
method of raising the uranium tempera- 
ture even to the level necessary to 
supply a steam turbine, or a closed cycle 
helium turbine. Certainly the coming 
generation of engineers and metallur- 
gists working on these developments will 
find no lack of problems to engage their 
closest ingenuity. 





Obituary 
WILLIAM ROBERT GERALD WHITING 


THOSE of our readers connected with naval 
architecture and civil engineering will learn 
with deep regret of the death, on Friday, 
September 5th, in Middlesex Hospital, 
London, following an operation, of Mr. 
William Robert Gerald Whiting, at the age 
of sixty-three. He was the eldest son of the 
late Mir. William Henry Whiting, C.B., a 
distinguished naval architect, and a Vice- 
President of the Institution of Naval Archi- 
tects. Mr. Whiting received his education at 
Mill Hill School and was apprenticed to Sir 
W. G. Armstrong-Whitworth and Co., at 
Elswick Shipyard ; and in these apprentice- 
ship years he also studied at the Cambridge 
University School of Engineering and gradu- 
ated B.A. in the Mechanical Science Tripos, 
with honours in engineering, taking later his 
M.A. degree. In 1906 he returned to 
Elswick and served for some years in the 
shipyard drawing-office as assistant outside 
manager and as assistant chief draughtsman. 
He worked on the design, piling and lay-out 
of the new Naval Construction Yard at 
Walker-on-Tyne. From 1911 to 1913 he was 
given charge, under Professor Welch, of the 
Technical Committee on the Subdivision of 


Ships, which followed the “‘ Titanic ”’ disaster. 


From 1913 to 1918 he had charge as outside 
manager of submarine construction at the 
Elswick and Naval Yards of Armstrong- 
Whitworth. From 1924 to 1926 he was 
resident engineer in Newfoundland for the 
Humberarm Paper Mills, in charge of pipe 
laying and mill erection. In 1926 and 1927 
he was in Jugo-Slavia in charge of sub- 
marin econstruction. Then until 1934 he 
was general manager of Sir W. G. Armstrong- 
Whitworth (Shipbuilders), Ltd., after which 
he retired and set up as a private consultant. 
He designed the White-Fox electric and 
mechanical power meter and later became 
managing director of the White-Fox Instru- 
ment Company, Ltd., Newcastle-upon-Tyne. 
He was also a director of T. Michison, Ltd., 
ship repairers, of Gateshead. During the last 
war Mr. Whiting was appointed Superin- 
tendent of Warship Construction for the 
Yast Coast of Scotland and worked from the 
Admiralty Office at Leith. He was a member 
of the Institution of Civil Engineers and the 
Institution of Naval Architects and served 
on the Council of the latter body. During his 
long residence in Newcastle he took a keen 
interest in the North-East Coast Institution 
of Engineers and Shipbuilders, of which he 
was a former Vice-President and Chairman 
ef the Scholarships and Education Com- 
mittee. He was awarded the M.B.E. for his 
work on submarine construction during the 
First World War. His death, at a compara- 
tively early age, will be mourned by many 
friends. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


ECONOMICS AND THE WORKER 

Sir,—Most workers have little understanding 
of our complex economic situation. Thus there 
is no enthusiasm for increased production of 
goods for export which they themselves 
urgently need in their homes. 

Manufacturers might arouse enthusiasm by 
imaginative displays in factory and workshop 
of facts and charts which bring home to the 
employee the relationship between internal 
and external economics. In a car factory, 
for example, there could be large illustrated 
charts showing that ‘This car is going to 
India in exchange for the tea you drink at 
the canteen and at home. It will buy 10,000 lb 
of tea—the ration this week for 80,000 people.” 
Similar illustrations could be given in all 
factories engaged on export work. 

Until workers are enabled to realise that 
their bread and butter literally depends not 
on shorter hours and higher wages, but on 
increased output, the Government’s export 
targets will remain a mirage. 

KELLAWAY TARLING. 

Westminster, 8.W.1, September 9th. 





Institute of Marine Engineers 
Presidential Address 


In his Presidential Address which was 
delivered to the Institute of Marine Engineers 
on Tuesday evening, September 9th, Sir Amos 
Ayre, K.B.E., D.Sc., drew attention to the 
national aspect of the shipbuilding industry. 
In the present crisis, he said, our invisible 
exports, particularly shipping, had become 
vital and important. Inability to sell our coal 
had brought about an increasing proportion 
of ballast voyages. Dealing with present ship- 
yard conditions, Sir Amos pointed out that 
with the shorter week, there was more than 
ever need to make the fullest use of methods 
of production based on the scientific studies 
and researches of those whose responsibility 
it was to direct technically, and all traditional 
restrictions ought to make way for their 
introduction. Owing to shortage of materials, 
he said, the deliveries of new ships planned 
during the twelve months to June 30th this 
year had fallen short of the programme set 
up by the industry by more than half a million 
tons. In the coming twelve months there would 
be, he thought, a greater fall, if there was not 
an immediate improvement in all supplies. 
There were now more competing countries in 
shipbuilding than in 1939, when the United 
Kingdom proportion of the total tonnage 
afloat was about 26 per cent. Our proportion 
to-day, Sir Amos said, was only 20 per cent, 
and more countries whose fundamental eco- 
nomics did not lend themselves to engaging in 
marine transport, nevertheless announced their 
intentions of building up merchant fleets 
carrying 50 per cent of their imports and 
exports under their own flags. Marine engineers, 
he concluded, must continue to design and 
produce the best possible in order that this 
island country might continue to be a large and 
efficient maritime nation, and by so doing they 
would have the satisfaction of contributing 
their professional and industrial portion to the 
national welfare. 


a 


U.K. Tox Posrr.on.—The Ministry of Supply 
states that its stocks of tin-metal on July 31st 
totalled 5687 tons and that consumers’ stocks were 
calculated to be 3935 tons. Tin-metal production 
in the United Kingdom was 2947 tons in July and 
deliveries to home consumers amounted to 2407 
tons. The stock of tin ore in the United Kingdom 
on July 31st was 7577 tons. 
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Gas Turbine Propelled “* M.G.B. 2009 ”’ 


No. II—(Conitinued from page 220, September 5th) 


CONTROL SYSTEM 
1 be control system of the gas plant is 
shown diagrammatically in Fig. 10. The 
control of the power output is effected solely 
by regulation of the fuel quantity admitted 
to the combustion chamber of the gas 


The main throttle or control valve con- 
sists essentially of a tapered needle moving 
in an orifice, the movement of the needle 
being servo-operated and automatically con- 
trolled to give a rate of acceleration that is as 
high as possible consistent with freedom from 
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speed by 11 per cent this acts on the fue] 
supply to the gas generator to shut down thy 
entire gas unit. 

The time for starting up the gas generate 
from cold and running up to the idling specq 
of 3000 r.p.m. is of the order of forty-fiy, 
seconds. 


ContROL DrEsk 


The control desk contains equipment fo 
the remote control of starting, regulation and 
shutting down of the gas plant. The electric 
starter is provided with a multi-point starting 
switch having an indicating lamp to show 
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generator. This fuel quantity and the pre- 
vailing atmospheric conditions dictate the 
speed at which the gas generator will run and 
so determine the gas flow rate and the 
temperature and pressure at the inlet to the 
power turbine ; these in turn determine the 
power output. 

The gas generator portion of the gas turbine 
plant has a minimum running speed, known 
as the idling speed, from which or from any 
higher speed it is possible to make rapid 
acceleration to full speed. On starting up 
external means are required to bring the 
speed up to the self-sustaining speed (which 
is less than the idling speed), but beyond it 
control is effected solely by the regulation of 
fuel admission. 

To bring the gas plant into operation the 
rotor of the gas generator is run up by means 
of a 24-V d.c. electric starting motor to about 
800 to 1000 r.p.m., so establishing conditions 
for the satisfactory lighting up of the com- 
bustion chamber. The ignition is effected 
electrically. A solenoid valve, when ener- 
gised, permits fuel to pass from the main fuel 
pump delivery to igniter jets formed with 
each of two ignition plugs, spark ignition 
taking place through the medium of a boost 
coil. When ignition has taken place some 
power assistance is received from the turbine, 
but at this low speed it is insufficient alone to 
drive the compressor. It is therefore neces- 
sary to continue the motor drive until a 
speed of about 2000 r.p.m. is reached, when 
the machine becomes self-sustaining. The 
motor is then switched off, and the unit 
accelerates to the idling speed under the 
control of an automatic starting valve. This 
starting valve is servo-operated and is 


designed, to ensure that the fuel flow into the 
combustion chamber gradually increases in 
step with the pressure build-up, so that the 
gas generator accelerates at a safe rate. 


** 2009 ** 


risk of stalling of the compressor. This valve 
is actuated from the control desk by a rack- 
and-pinion mechanism. The maximum 
operating speed of the gas generator is con- 
trolled by an overspeed governor, which pre- 
vents the speed from exceeding the selected 
maximum value by the automatic throttling 
































AT FULL SPEED 


when the ignition circuit is closed and a main 
control lever to regulate fuel admission for 
the range of “idling” to ‘full speed.” 
From the desk it is also possible to operate 
the trip that cuts off fuel and so shuts down 
the plant immediately ; the trip lever may 
also be reset from the desk before restarting. 
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FiG. 10—DIAGRAM OF CONTROL SYSTEM 


of the fuel admission to the combustion 
chamber. 

The operating speed of the power turbine, 
which is mechanically separate from the com- 
pressor turbine, is normally dictated by the 
relation between power input from the gas 
generator and power absorption by the pro- 
peller, but an emergency trip governor of the 
bolt type is provided; when the speed 
exceeds the designed maximum operating 


There is also push-button starting and 
stopping for the inching motor of the gas 
generator and an operating lever for the 
clutch mechanism as already described. 
Electric interlocks ensure that the electrical 
starting circuits are dead unless the trip 
lever is reset and the main control lever is in 
the idling position. It is possible, with the 
trip reset, to run the engine up to about 
1200 r.p.m., but without subsequent ignition, 
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and this procedure may be used to check the 
mechanical conditions from time to time. 
further electrical interlocks provide that the 
operation of the main switch shuts down and 
gutomatically uncouples the inching motor 
and that the control desk trip lever must be 


in the “stop” position before the inching 
motor can be started. 


Bencu TEstTs 


Prior to acceptance tests on the gas 
turbine for shipboard installation an experi- 
mental unit was subjected to extensive bench 
testing. These bench tests commenced in 
April, 1946. For the purpose of the tests 
the whole unit comprising gas generator, 
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shown that such fouling takes place in the 
smoke-laden atmosphere of an industrial 
district, but not in the clean air encountered 
in flight and expected at sea. The dynamo- 


meter was of the Heenan and Froude 
“ Dynamatic ”’ type and was coupled to the 





FiG. 11—-ASSEMBLY OF GAS TURBINE UNIT FOR BENCH TESTS 


slow-speed gear shaft by a flexible coupling 
of the “ Bibby ” type. The fuel was supplied 
through a ‘ Purolator ”’ filter under a small 
pressure head by an electrically driven boost 
pump, the flow being measured by timing the 
flow through a graduated tank. 

According to the maker, the running of 
the plant on bench test was very smooth and 
free from vibration, notwithstanding the 
lightness of the supporting structure. This 
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Fics. 12 AND 13—CHARACTERISTICS 


power turbine and reduction gear was 
mounted on a fabricated bed-plate and 
coupled to a dynamometer for load measure- 
ment. The assembly of the plant on bench 
test is shown in Fig. 11. On account of the 
atmosphe-ic conditions no:mally prevailing 
a: the test house, air filtering apparatus was 
installed to prevent unduly rapid deteriora- 
tion of the compressor performance by blade 
fouling. Experience with jet engines has 
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OF GAS TURBINE UNIT 


claim is certainly substantiated by the simi- 
larly smooth running on the ship itself. It 
can, no doubt, be attributed to the careful 
dynamic balancing of the rotating parts. 
The noise emitted at full load compared 
favourably with that expected from a marine 
petrol or diesel engine of the same power. 
The lack of mechanical connection between 
the rotors of the gas generator and power 
turbine enables the latter to adjust itself 
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easily to the power/speed characteristics of 
the load, and during bench tests a range of 
power turbine speeds was explored for various 


‘levels of gas power output from the gas 


generator, t.e., for various constant speeds of 
rotation of the latter. The characteristics of 
the complete unit, as obtained on bench 
tests, are shown in Figs. 12 and 13. The first 
shows the power output of the power turbine 
and the shaft speed corresponding to various 
speeds of the gas generator, and the second 
shows the specific consumption (t.e., pounds 
of fuel per b.h.p.-hour) and the shaft speed, 
again corresponding to various gas generator 
speeds. Pool gas oil was used for the bench 
tests. It will be noted that an output of 
2550 b.h.p. was obtained at the design shaft 
speed of 1087 r.p.m. with a gas generator 
speed of 7220 r.p.m., and that the specific 
consumption corresponding to these speeds 
and output was 1-06 Ib. 


(To be continued) 





Technical Reports 


Experimental Low-Temperature Coefficient Cera- 
mics: Variation of Capacitance and Power Factor 
with Temperature.—By A. Morris Thomas, B.8Sc., 
A.M.LE.E., F. Inst. P. Report Ref. L/T170. 
The British Electrical and Allied Industries Research 
Association. 

This report gives an account of measurements 
made on some experimental low-temperature- 
coefficient ceramics which were prepared by the 
British Pottery Research Association and submitted 
to the E.R.A. for electrical tests. 

Capacitance and power factor measurements are 
reported for 800c/s and 100kc/s from 18 deg. Cent. 
to 200 deg. Cent., and for 2-5me/s from —31 deg. 
to 103 deg. Cent. The dielectric of the test capacitors 
consisted of ten experimental ceramic compositions, 
all containing Ti0,, which were formulated to give 
medium permittivities (9 to 28) and low-tempera- 
ture coefficients of capacitance. The effect of 
humidity on one test capacitor was also studied. 

The results showed that the materials as prepared 
possessed a slight instability, revealed by small 
permanent decreases in capacitance after exposure 
to 200 deg. Cent., and in some cases substantial 
decreases in power factor. This effect was not 
attributable to preliminary inefficient drying. The 
ceramic which contained zinc oxides showed a 
permanent power factor resonance for 10kc/s at 
80 deg. to 90 deg. Cent. which strongly influenced 
the temperature coefficient of capacitance above 
100 deg. Cent. Two other compositions showed 
power factor resonance which was eliminated by 
heating at 200 deg. Cent. 

In general, the temperature coefficients of capacit- 
ance varied with the conditions, tending to become 
less negative or more positive with increase of 
temperature or decrease of frequency ; the values 
are probably strongly influenced by the manufac- 
turing technique, variations in which are sufficient 
to mask any correlation with composition. 





Current Ratings of Cables in Ships, First Report.— 
By E. E. Hutchings, B.Sc.(Eng.), A.M.I.E.E. 
Report Ref. F/T155. The British Electrical and 
Allied Industries Research Association. ; 

An investigation on the d.c. rating of rubber- 
insulated plain lead-covered unbraided single-core 
cables of sizes up to 0-4 square inch installed as 
on board ship is described. Groups of from two 
to eighteen cables were installed in perforated metal 
trays mounted horizontally with 3in clearance below 
a steel deck. The effect of enclosure in steel trunking 
was also studied. 

The results are presented in the form of basic 
ratings for single pairs of cables for 11-1 deg. Cent. 
(20 deg. Fah.) temperature rise together with 
group reduction factors. Partial loading of cable 

roups is also dealt with. The basic ratings were 
found to be somewhat higher than those for similar 
groups of cables run in ducts or conduits in buildings 
for the same temperature rise. 

The maximum temperature rise of the adjacent 
structural steel was found to be only of the order 
of 5 deg. Cent. even in the case of large cables in 
big groups. This is not in itself of importance, but 
the additional heat capacity of the steel permits 
the use of peak-hour load factors, which are given, 
and which are considerably higher than those 
applying to cables run normally in air. 

Extension of the investigation to cover other 
types of cable and methods of installation employed 
on ships is discussed. 
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An Engineer Looks at Chile 


By ROLT HAMMOND, A.C.G.I., A.M.I.C.E. 
No. Ill—(Continued from page 227, September 5th) 


EXTRACTION OF NITRATE 

the early days of development of the 
nitrate fields, refineries were established 
close to them, but with the exhaustion of the 
nearer seams, the distance between these 
refineries and the actual mining operations 
has. steadily increased until to-day it is 
sometimes as much as 12 or 13 miles. As 
we have already mentioned, the Chilean 
labourer is noted for his independent out- 
look and this manifests itself on the nitrate 
fields, where the workers operate on a con- 
tract basis; there are fixed minimum wages 
and bonuses for extra output, thus providing 
each workman with the opportunity of 
setting his own pace and making extra wages. 
In fact, all field operations are paid for on a 
piecework basis, the importance of which 
can be appreciated when it is pointed out that 
a workman can break up as much as twelve 





FiG. 3—UNLOADING NITRATE FROM 


tons of caliche in a day and sort out and pile 
as much as seven or eight tons per man per 
day. This hand method can only be applied 
economically to the higher grade ore. 

Water and heat are the elements used in 
the extraction process, separation of the 
nitrate of soda from the other principal 
constituents of the caliche being based on the 
difference in solubility of salts at different 
temperatures. Whereas the solubility of 
nitrate of soda in boiling water is several 
times greater than in cold water, the solu- 
bility of common salt increases only very 
little with the increase in temperature of 
water from cold to boiling. Therefore, if 
the caliche is subjected to treatment in 
boiling water, a great part of the nitrate of 
soda will dissolve, whereas only a compara- 
tively limited amount of salt will go into 
solution, the major part remaining as a 
solid; when this solution is cooled the 
process is reversed, the greater part of the 
nitrate of soda precipitating from the solu- 
tion and only a very limited amount of the 
salt. 

The process itself is simple, but the grave 
problems of fuel and water consumption in 
this arid desert have to be studied with 
care; the same applies to the pumping of 





the solution from the extraction tanks to the 
cooling tanks; the problem of dealing with 
the fines or powdery caliche resulting from 
the crushing process; the prevention of 
muddy solutions caused by clay and other 
impurities in the caliche. These problems 
have resulted in more than 300 patents being 
taken out in connection with this industry 
Haenke, the Bohemian pioneer, when he 
started the extraction of nitrate about 1812, 
applied the above principles by boiling water 
containing caliche in large wrought iron or 
copper pots having a capacity of about a 
ton of the raw material. He employed 
fossil wood from the desert as a fuel, the 
hot solution being run off into iron or wooden 
tanks so placed that it would flow easily 
into them. In certain cases, an intermediary 
settling tank was introduced, in order to 
permit mud and slime to settle out of the 


COOLING TANKS 


solution; under this system, only caliche 
with a nitrate content of between 70 and 80 
per cent could be economically worked. In 
the middle of the last century, a further 
important technical advance in the industry 
was due to a Chilean, one Pedro Gamboni, 
who substituted steam heating for the 
direct fuel system; a still greater step for- 
ward was due to an Englishman, J. T. 
Humberstone, a chemical engineer, who 
arrived in the nitrate region in 1875 and 
introduced the principle of dissolving which 
had been patented by James Shanks. This 
method had been originally developed in 
connection with the extraction of sodium 
carbonate from crude black ash, and it was 
now employed in the extraction of nitrate. 
The Gamboni system had permitted caliche 
with a nitrate content as low as 17 or 18 
per cent to be worked; this process, with 
periodical detail improvements, continues to 
the present day for the extraction of crystal- 
line nitrate. 


REFINERY PLANT 


On arrival at a crystalline nitrate refinery, 
the pieces of caliche are fed into a primary 
crusher which reduces them to pieces varying 
in size from an inch to an inch and a half ; 
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the fines are then sifted out, and the remaip, 
ing pieces taken by conveyor belt to th, 
boiling tanks, where they are covered wit) 
water ; each tank is about 30ft long and ha 
a width and depth of from 6ft to 9ft. A hattery 
comprises eight or twelve of them, ead, 
capable of taking from 80 to 100 tons of 
caliche ; steam pipes, distributed throughoy, 
the tanks, heat the contents for twenty-foy 
hours until they become a boiling may, 
The soluble constituents of the caliche— 
comprising nitrate, a little common sal, 
and some of the calcium, magnesium an 
other vital elements—dissolve out in th, 
boiling tanks. The solution is then draw, 
off into settling tanks, where it remains fo 
from 15 to 30 minutes to allow clay, sand anj 
slime to be left behind in the form of sedj. 
ment, the clear solution being then pumped or 
poured into the cooling tanks Theso tanks 
are uncovered and generally about 16ft square 
by 3ft deep, one end being 6in deeper than 
the other, in order to allow the “ mothe 
liquor ’’ to be run off after the nitrate has 
crystallised from it. This cooling process 
takes several days, at the end of which the 
liquor is drawn off, leaving behind glistening 
crystals, popularly known as “ White Gold 
of the Desert,’’ which contain 95 per cent 





FiG. 4—LOADING GRANULATED NITRATE 


of pure nitrate of soda. The material is 
shovelled by hand to one side of the sloping 
tank, to drain off any remaining liquid, 
after which it is dug out, as shown in Fig. 3; 
it is then conveyed to sloping drying benches, 
where further moisture evaporates prior to 
its being sent to the storage yards. 

These yards consist of unroofed flat 
terraces, to which cement rendering has 
been applied; this procedure would be 
impossible in any country where rain falls, 
but in the desert it is quite feasible, since 
rain never comes. From time to time the 
heaps of nitrate are moved by means of 
belt conveyors to prevent caking of the 
material and to make way for fresh sup- 
plies : if any caking should occur, the nitrate 
is reground prior to shipment. 


MINING AND EXTRACTION OF GRANULATED 
NITRATE 


In former times, all Chilean nitrate was 
shipped in the crystalline form, but nowa- 
days the nitrate is granulated. It has already 
been, stated that caliche with a nitrate con- 
tent down to 17 or 18 per cent can be econo- 
mically worked, but by the modern pro- 
cesses now used in the production of granu- 
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slow as 7 or 8 per cent can be economically 
treated. ; these new processes also render 
ible the extraction of a large proportion 
of nitrate from material known as “ ripio,” 
‘hitherto considered to be waste matter. 
Under this system, the ore is mined in 
two stages; first, the barren material 
forming the overburden above the caliche 
is drilled and blasted, the debris being 
removed by electric drag scrapers, thus 
aving & layer of caliche exposed and ready 
for mining; one blast may comprise as 
many as 500 or 600 bore-holes to a depth of 
between 15ft and 20ft. After removal of the 
overburden, the exposed caliche is then 
drilled and blasted; it is then loaded into 
3).ton trucks by electric shovels with a bucket 
capacity of about 5 tons and hauled to the 
refinery by means of electric locomotives. 
From an engineering standpoint, one of 
the most interesting features of this process 
is the exceptionally heavy crushing plant 


Fic. 5—-PLANT FOR BAGGING AND LOADING GRANULATED NITRATE 


employed ; each 30-ton wagon is unloaded 
by means of a tippler into the screen leading 
to the jaws of the largest gyratory crushers 
in existence. These are built underground 
to a depth of 80ft; each crusher bowl is 
12ft in depth and diameter, the revolving 
pestle in the centre of the crusher weighing 
about 20 tons, driven by a 700 h.p. electric 
motor. The play of the pestle is only about 
fin, so that the caliche is broken to pieces 
of about this size after passing through the 
crusher. From these primary crushers the 
ore passes on to a travelling belt, which 
passes it to a secondary and then to a tertiary 
crusher, in which it suffers still further 
reduction in size; in these latter stages the 
presence of any tramp iron or stray pieces 
of metal might do untold damage to the 
plant and a powerful magnetic separator is 
therefore incorporated in the conveyor 
system, 


After completion of the crushing process, © 


the caliche is reduced to pieces about jin 
diameter, and in this form the nitrate ore is 
conveyed by another travelling belt to the 
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loading bridge of the extraction tank. The 
basic difference between the crystalline and 
granulated processes of extraction is that the 
first-mentioned employs boiling water and 
cools the solution of nitrates by exposure to 
atmospheric temperature, while the latter 
uses warm water and cools the solution by 
means of a refrigerating plant to a tempera- 
ture well below that of the surrounding 
atmosphere. This contrast can be appre- 
ciated by comparing the ranges of tempera- 
ture employed in the respective processes ; 
in the crystalline process, the temperature 
range is between 22 deg. and 138 deg. Cent. (72 
deg. and 280 deg. Fah.) and in the granulated 
process it is between 10 deg. and 40 deg. Cent. 
(50 deg: and 104 deg. Fah). Very little power 
is required for the freezing plant, and there- 
fore considerably less fuel is needed for heating 
in the granulated process. In fact, no direct 
heating is employed, waste heat from the 
large oil engines of the generating plant 
being employed. A 
further important ad- 
vantage of using only 
warm water is that by 
so doing the disin- 
tegration of the large 
lumps of caliche is 
obviated and therefore 
the - formation of 
muddy solutions due 
to the clay and sand 
in the lumps is avoid- 
ed. The extraction 
tanks used in the 
granulated process are 
constructed of con- 
crete, each capable of 
holding 10,000 tons 
of caliche, in striking 
contrast to the 1-ton 
pots used by the 
pioneer Haenke. 

After leaving the 
extractor tanks, the 
warm nitrate-bearing 
solution is circulated 
through a series of 
crystallising tanks ; 
these are cylindrical 
and each tank contains 
600 tubes of small 
diameter, into which 
the solution flows, 
surrounded by _re- 
frigerating material. 


The resulting de 
crease in tempera- 
ture causes the 


nitrate to precipitate. 
In order to prevent the tubes being clogged 
by the crystallising nitrate, there is a battery 
of 600 iron rods which descend into the tubes 
and keep them free of the accumulating 
crystals, which would otherwise block the 
entrance of further solution. As the crystal- 
lised nitrate falls from the tubes it is caught 
and cariied to centrifugal driers which rapidly 
extract the moisture; as it leaves the 
drying drums it is once more lifted by belt 
conveyor to the storage floors, which are 
also unroofed. 


GRANULATING PROOESS 


In the granulating process, the nitrate is 
fed by screws into furnaces, where it is 
subjected to a temperature of 870 deg. Cent. 
(1600 deg. Fah.), and from which it issues in a 
molten condition. Thence it flows along a 
metal channel, the sides of which are kept 
clear by workmen to prevent the outer 
stream caking through contact with the 
cooler metal; the molten nitrate then flows 
into heated pots, fitted with centrifugal 
pumps which force it up in the form of a 
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spray through nozzles into large high cham- 
bers formed of steel plate. These chambers 
are kept cool by means of air circulation, 
and as the molten nitrate meets the cool air 
it forms into small, round pellets and we 
have granulated Chilean nitrate. As it falls, 
the granulated material is taken by another 
series of conveyor belts to the screening 
plant, where it is cooled and where any fine 
material is sifted from the pellets, after 
which it is loaded into storage tanks before 
shipment by rail. In Fig. 4 is shown the 
granulated nitrate being loaded into a rail- 
way truck, and Fig. 5 illustrates the bagging 
plant, equipped with modern weighing and 
sack-sewing devices. This granulated fer- 
tiliser has a nitrogen content of 16 per cent 
and can be applied to the land either by hand 
or by machine. 

Throughout the manufacturing process, 
quality is carefully controlled by skilled 
chemists, routine analyses of all the caliche 
and of the finished product are taken, 
Moreover, the waste material left over from 
the extraction process is analysed in the 
same way to make sure that extraction is 
being carried out with maximum possible 
efficiency. This waste material is removed in 
a wet state by mechanical plant and loaded 
into wagons, which carry it over temporary 
tracks to the refuse dump, where it is tipped. 


IoDINE EXTRACTION 


The extraction process having been com- 
pleted, the “ mother liquor” is drawn off 
and is used once more in a fresh extraction 
tank. When it has been used several times 
in this manner, it passes to the iodine plant, 
where iodine is extracted by means of sodium 
acid sulphate. In the retorts the sublimed 
iodine takes the form of leaves at the top 
and of solid cake at the bottom; it is then 
weighed and packed in kegs for the market 
and sewn up in rawhide coverings to prevent 
losses. This by-product of the nitrate 
industry has such a high value that white- 
coated guards are on duty at the plant to 
prevent pilfering, a precaution which is also 
common in diamond mines. The presence 
of iodine in Chilean nitrate was noted by 
Hayes in 1840, who also identified borates 
and magnesium, two other rare elements in 
Chilean nitrate which have been found to 
play an important part in producing its 
fertilising action. About 20 per cent of the 
iodine content of the caliche can be extracted ; 
the remainder is retained in the Chilean 
nitrate put on the market. 


DEVELOPMENT OF THE NITRATE TRADE 


Chilean nitrate was first shipped to Europe 
in 1820, when a cargo was sent to England, 
but the import duty was so high that it was 
thrown overboard; seven years later an 
English trading house made great efforts to 
develop the export trade, but with only 
limited success. From 1830 onwards there 
were shipments of Chilean nitrate to England, 
Holland and the United States. The prin- 
cipal nitrate ports in Clile are Iquique, with 
a population of 36,500, and Antofagasta, 
with 52,000, the largest town in the north ; 
both towns have been centres for the export 
of crystalline Chilean nitrate. The greater 
part of the granulated material is shipped 
from Tocopilla ; there are also many other 
minor ports for the export of nitrate. 

There has from time to time arisen a 
certain amount of anxiety as to the future 
of these deposits of nitrate in Chile, and more 
than forty years ago Sir William Crookes 
created consternation in the commercial 
world by predicting that the nitrate deposits 
in Chile would be exhausted in the present 
century. Recent surveys have proved that he 
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was mistaken in this gloomy prophecy and 
that the existing deposits are adequate to 
supply world needs for many generations to 
come. 

The nitrate trade provides one of the 
earliest examples of a cartel created for the 
purpose of maintaining the capital value of 
a natural product}. In writing of this orga- 
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nisation, Mr. Berge shows how the production 


.of synthetic nitrogen from the atmosphere 


in Germany during the 1914-18 war made 
the world far less dependent upon the Chilean 
product than was formerly the case; it 
has been stated on good authority that if the 
Germans had not made this discovery, they 
could not have carried on the war. 


(T'o be continued) 


L.M.S. Diesel Locomotive Maintenance 


Shop 


S conditions in a steam locomotive shop or 
shed are not favourable to efficient repair or 
maintenance work on diesel locomotives, the 
London, Midland and Scottish Railway Com- 
pany has now opened a section at the Derby 
works which will deal exclusively with diesel 


run along each side of the bay with delivery 
valves at intervals. 

The repairs to be carried out have been 
classified as general, service and casual, as 
defined below :— 

(a) General Repair.—Scheduled on a basis of 





NEW LOCOMOTIVES UNDER ERECTION 


locomotives. One bay, 450ft long and 45ft 
wide, of an existing paint shop has been 
partitioned off and laid down for the new class 
of work. We reproduce two photographs of 
this shop, which has three engine roads with 
pits along the full length. 

Lifting facilities have been provided by the 
installation of a new overhead crane gantry, on 
which are mounted two 50-ton travelling 
cranes with auxiliary hoists of 10-ton capacity. 
The floor of the shop has been relaid with wood 
block flooring, white lines marking the gang- 
ways, which are to be kept clear. The lighting 
arrangements have been brought up to modern 
standards ; roof-hung lights above the cranes 
provide the general illumination, shadow 
caused by the cranes passing below these lights 
being eliminated by two lights mounted on each 
crane on the underside of its girders. A higher 
intensity of illumination is provided locally on 
the repair benches and assembly sections by 
wall-mounted lights fitted with elliptical angle 
reflectors. The shop is also wired for low-voltage 
supply for portable inspection lamps and, at a 
later date when supplies become available, it is 
proposed to install pit lights. A number of 
single and three-phase power points are fitted 
providing current for the portable welding sets 
and resistance type electrical rivet heaters which 
are in use. Pipe lines for compressed air, high- 
pressure oxygen and low-pressure acetylene 





t “ Cartels: Challenge to a Free World,” by Wendell 
Berge, Assistant Attorney-General of the United States. 
Published by the Public Affairs Press, Washington, D.C. 


to wheels, 
traction motor axle bearings, springs, brake 
cylinders and gear. Complete stripping of diesel 


60,000 miles or seven to eight years :—Attention 
axleboxes, guides, jackshaft or 
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engine and auxiliaries. Skimming and under. 
cutting of commutators, cleaning and te. 
impregnation of windings involving strippi 
of transmission and generators. Crankshaft 
re-grinding. Repainting of locomotive, 

(b) Service Repair.—Scheduled on a hasis of 
25-30,000 miles or three to four years Sood 
repair mainly concerned with the diese! enging 
involving partial stripping for atteniion ¢, 
bearings, pistons, valve gear and fuel injection 
equipment. General check-over of auxiliaries 
and electrical equipment. Testing of air regep. 
voirs and brake gear. Tyre turning.anc atten. 
tion to axleboxes, if necessary. 

(c) Casual Repair.—As required :—A repair 
involving special attention to individual com. 
ponents of either locomctive, diesel engine, 
transmission or control details outsicle the 
scope of the running sheds. Collision damage, 
&e. 

For classified repairs other than the casual 
repair a progressive system has been adopted, 
for which the diesel locomotive is divided into 
various sections or sub-assemblies, on which 
work proceeds simultaneously. 

The locomotives for repair enter the shop on 
the near road and are stripped down while 
standing on this road. All the engine interna] 
parts are cleaned and subjected to full examina. 
tion on the initial examination section, where 
they are marked up for repair or renewal ag 
may be necessary. All parts are then stored in 
racks and held until replacement parts have 
been procured. The engine components are 
then issued as a complete set to the repair 
section. An overhead runway with electrically 
operated hoists serves the degreasing tank and 
extends to the examination and repair benches, 
thus making the progressive movement of 
engine components independent of the main 
shop cranes. During repair all parts are subject 
to stage inspection before the engines are re. 
assembled. All components are transferred to 
finished work racks on completion of repair in 
readiness for erection. 

The electrical machines are dealt with by the 
electrical repair shop at Derby and returned to 
the diesel repair shop when the necessary 
repairs have been effected. All parts of the 
mechanical transmission are sent to the machine 
shops concerned with similar steam locomotive 
details, and follow normal locomotive repair 
practice. Diesel locomotive brake rigging is also 
dealt with in this manner. 

Repairs to injection equipment are not yet 
undertaken on a large scale and, for the time 
being, all fuel pumps are sent to the manufac. 
turers for reconditioning and tests as a routine 
procedure. Later it is hoped to install suitable 
equipment for dealing with this part of the 
work. The frames of the locomotive after 
stripping and cleaning are moved over to the 
middle road alongside the repair section work 
benches and repairs to the frames are carried out, 
the locomotive moving in stages along the bay 
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for re-erection of all components after repair. 

Arrangements have been made to store all 
gpare parts and special supplies required for 
diesel |ocomotive maintenance within the same 
building and very conveniently adjacent to the 
repair section. A separate floor-operated crane 
and runway serves the store. ‘ 

The middle road in the shop is also arranged 
for the construction of new diesel locomotives, 
gome of which can be seen in the photographs 
we reproduce. These locomotives are erected 
from start to finish at three sections on 
this road. Testing of completely assembled 
engines is carried out on the third road in the 
shop, two testing berths for locomotives having 
peen arranged complete with hoods for the 
exhaust to atmosphere and with overhead tanks 
for fuel oil, lubricating oil and cooling water. 

The engines are run up and load is applied 
to the main generator by a water resistance, the 
tank forming the negative electrode. This tank 
js installed in a special building outside the 
main shop. Adjustment of the load is remote 
controlled from the test station by means 
of a motor controlled positive electrode, by 
which the equivalent of from zero to 650 b.h.p. 
can be applied at will. All repaired power 


equipment undergoes a comprehensive test, ‘ 


based on the requirements for new machines 
and no locomotive is passed out for service 
until the output matches the recorded test 
figures for the same equipment when new. 
Fuel consumption is checked easily and readily 
by supplying a predetermined measured quan- 
tity of fuel to the engine while running and 
taking a time output record for this quantity. 
A movable testing platform is to be installed 
to carry all instruments for the observation of 
engine performance. This platform will serve 
either of the two testing berths and can be 
quickly connected up. 





Infra-Red Drying of Sheet 
Rubber 


WE have received some interesting informa- 
tion about an installation which indicates that 
infra-red lamps can be successfully applied 
to industrial processes far removed from the 
original application of infra-red heat to the 
stoving of paints. The installation, which is 
described briefly in the following paragraphs, 
was devised and developed by Metropolitan- 
Vickers Electrical Company, Ltd., in conjunc- 
tion with the Dunlop Rubber Company, Ltd., 
to speed up the drying of certain synthetic raw 
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carried out and a ‘ Metrovick’’ infra-red 
pilot plant was installed, as illustrated herewith, 
to allow further tests to be carried out on a 
production scale. This pilot plant demonstrated 
the effectiveness of the drying processes, at 
the same time giving the Dunlop engineers 
operational experience of this form of drying 
and providing useful design data for the main 
production plant which was installed later. 
The equipment that was finally developed 
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Some idea of the time saved by this infra-red 
drying installation can be gleaned from the 
fact’ that when the material is fed through the 
three passes at 4-5ft per minute it emerges dry 
after twenty-seven minutes, whereas the drying 
process previously required from one to three 
weeks. 

The rubber is approximately }in thick, and 
it is fed into the drying plant in two continuous 
sheets each about 20in wide. Initially the 





INFRA- RED PLANT FOR 


for production drying has a 40ft heating section 
and, with its conveyor including the loading and 
unloading stations, occupies an overall length 
of 75ft. The plant incorporates 624 ‘‘ Metro- 
vick ’’ 250-W infra-red lamps and reflectors. 
By running the lamps at a higher voltage than 
the normal 115V, yet within the specified range 
of 100V to 130V, a total lamp loading of approxi- 
mately 190kW is secured which is somewhat 
higher than the loading to be expected from 
the 624 lamps at their rating of 250W. 
Reference to the accompanying engraving 
shows that the plant is built up of three tiers, 
the sheet rubber being traversed through the 
plant in three passes. Initially the wet rubber 
sheet is loaded on to the conveyor and fed under 
the top tier of lamps, so that one side of the 





PILOT INSTALLATION 


materials which required washing after being 
processed into sheet form. Rapid drying of 
this sheet rubber became an urgent necessity 
because air drying required between one and 
three weeks, which meant that valuable factory 
Space was being wastefully occupied. 

An exhaustive investigation of the ‘practical 
Possibilities of infra-red drying was therefore 


sheet is irradiated for the first 40ft pass. The 


sheet is then automatically doubled back on 
the conveyor through the centre 40ft pass, 
thus exposing the other side of the sheet to the 
radiation of a second bank of lamps. Finally, 
in the lowest 40ft pass no further lamps are 
used and this section of the process constitutes 
residual heating. 


RUBBER DRYING 


moisture content of the wet rubber is between 
10 and 12 per cent of the dry weight and the 
rubber retains about 1-2 to 4 per cent of this 
moisture at the end of the process, so that the 
average moisture content dried out is of the 
order of 8 to 10 per cent of the dry weight. 

A good indication of the performance of this 
installation is given by figures obtained during 
tests carried out using a conveyor speed of 
4-5ft per minute. For these tests the plant 
was operated for thirteen hours daily handling 
an output of 10,246 lb of rubber per day with 
a daily power consumption of 2474kWh and 
a “specific consumption” of 0-24kWh per 
pound of rubber. In one such test the moisture 
content was reduced from 10-2 to 1-2 per cent. 
During this test the average temperature of 
the material at various stages in the process 
was 101 deg. Fah. at the end of the first pass, 
48 deg. Fah. on entering the second pass, and 
99 deg. Fah. on emerging from the second pass. 
In another test the moisture content was 
reduced from 11-2 to 3-6 per cent. In this 
instance the temperature of the rubber was 
94 deg. Fah. at the end of the first pass and 
rose from 60 deg. to 109 deg. Fah. in its 
journeying from the entrance to the exit of the 
second pass. 


An Electric Mobile Crane 


THE photograph we reproduce shows the . 
new ‘‘ Mynne” 10-cwt electric runabout crane 
which has recently been introduced by Cromp- 
ton Parkinson, Ltd., and C. H. Johnson 
(Machinery), Ltd. In designing the crane 
special attention was given to incorporate 
simplicity of control with safety in: operation, 
and to make all working parts easily accessible 
for maintenance purposes. 

The unit consists of a jib crane mounted 
on a 2-ton “ Electricar ” truck, haying a speed 
of 44 miles an hour. This type of truck has a 
long wheelbase which ensures stability and has 
a high degree of mancuvrability. With a 
maximum overall height of 15ft 6in the jib 
has a minimum clearance height of 6ft 9in, the 
maximum ground-to-hook height being 13ft. 
When a ‘oad of 10cwt is being lifted the 
maximum permissible radius of operation is 
9ft; this radius increases with lighter loads 
and 6cwt can be handled at 13ft radius. The 
hoisting speed is 60ft per minute. 
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The crane and truck weigh 2 tons l2ewt. If 
necessary the crane can be removed from the 
truck and used as a separate unit. To facilitate 
removal of the crane the hoist motor is connect- 
ed tothe control cubicle on the truck through a 





ELECTRIC MOBILE CRANE 


special withdrawable plug and no permanent 
connections need to be undone. The crane 
carriage encloses all the hoisting machinery and, 


DRILLING AND REAMING MACHINE 


like the lattice type jib, is of welded construc- 
tion. A }# h.p. totally enclosed motor drives 
the hoist through a directly coupled totally 
enclosed fan-cooled worm reduction gear-box. 
An electro-magnetic brake acts on the periphery 
of the coupling. The drive from the gear-box 
to the drum is through a pair of machine-cut 
spur gears. The drum of close grain grey iron, 
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with machine-cut rope grooves and deep 
flanges, is mounted on a mild steel shaft running 
in ball bearing plummer blocks. 

Hoisting and lowering are controlled by a 
reversing drum controller with three steps in 
each direction. It is fitted with an in-built 
self-resetting circuit breaker, which in the 
event of overwinding is tripped by a hoist limit 
switch attached to the jib cat-head and 
operated by a ball on the fall. 

The working parts are enclosed to ensure 
safety and exclude dirt and moisture, but where 
easy access for maintenance is essential the 
sheet steel enclosure plates are fitted with 
quick release fasteners. Safe load and radius 
indicators of the drum type, which are fitted 
to the carriage king posts, are easily visible from 
the operator’s platform. Théy are worked by 
the jib spindle and give the radius on one side 
and the safe load on the other. 

The jib is mounted on pivot bearings bolted 
to the king post of the carriage, and its rear 
end is fitted with rope sheaves around which 
the luffing rope is arranged to form a double 
purchase. A hand wheel drives the jib luffing 
drum through a worm gear, and the drum is 
fitted with a pawl and ratchet. 

A 320-Ah battery provides power for both 
the hoist motor and the truck motor. This 
battery is in two sections, fitted into sliding 
carriages with roller bearing supports designed 
to give immediate accessibility for inspection 
and servicing. On full charge the battery 
allows for about ten hours’ operation. 


4 e - 
An Automatic Drilling and 
Reaming Machine 

WE reproduce below a photograph of an 
automatic drilling and reaming machine for 
bicycle cranks which has recently been designed 
and built by Adcock and Shipley, Ltd., Ash 
Street, Leicester. This machine, by the use 
of alternative fixtures, can be readily adapted 
for other two-operation 
drilling or reaming 
jobs. 

The machine consists 
of two heads mounted 
at angles on a heavy 
section box type bed, 
which encloses’ the 
electrical equipment 
and the mechanism for 
operating the indexing 
turret. This turret, on 
which the work holding 
fixtures are mounted, 
protrudes from _ the 





top of the bed, which is arranged to serve as a 
coolant and swarftray. The drill heads are cam 
operated to give an automatic cyale of quick 
approach, change to drill feed rate, and then 
rapid return. Each drillhead is driven by a 
flange-mounted, 1 h.p. motor and the drive 
is taken from the unit head spindles to a 
separate two-spindle drill head. 
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The turret has six stations, each equipped 
with an air-operated fixture for holding q pair 
of cycle cranks. The cranks are loaded an; 
clamped in the fixtures at the first station, 7, 
ensure safety the second station is left free 
drilling is carried out at the third station, 
reaming at the fourth, and unclamping anj 
ejection of the component from the fixture jg 
effected automatically at the fifth station, 4; 
the sixth station the fixture is washed clegp 
of swarf and chips ready for reloading at the 
first station. The method of operation ig t 
load the fixture at the first station and they 
pull down the lever to be seen on the right of 
the machine. The turret then indexes and, 
when the plunger locating the turret is right 
home, the heads feed down and return to their 
rear position automatically. This time cyel 
is about fifteen seconds and to ensure safety 
the heads cannot feed forward until the turre 
has finished indexing and the locating plunger 
is home, and the turret can only index when 
both heads are fully retired. 





Infra-Red Lamp with Internal 
Reflector 


AN important advance in the use 
of radiant heating for industrial processes jg 
the introduction of the infra-red lamp with an 
internal reflector forming part of the lamp itself. 

The Osram (G.E.C.) 250-W infra-red industrial 
lamp, embodies an internal reflector consisting 
of a deposit of silvering on the lower half of the 
inner surface of the bulb. One advantage of 
the new design is that cleaning is simp! fied. 
The lifetime of the reflector is the same as that 
of the lamp, and it is comparatively simple 
to maintain the overall reflection efficiency of 
an installation. Another important improve. 
ment is that the new lamps can be concentrated 
in banks more densely than was possible using 
external reflectors, a substantial increase in the 
concentration of heat can therefore be produced, 

The new lamp weighs less than the combina- 
tion of the clear 250-W lamp and its external 
reflector. Nevertheless, it must be appreciated 
that the new lamp should not be used by itself, 
but only in a properly designed lay-out incor. 
porating secondary and end reflectors which 
contribute much to the efficiency of the in- 
stallation. Such an installation is depicted in 
the accompanying engraving, which shows the 
method of mounting a bank of internal reflector 
lamps in secondary reflector panels. These panels 
are designed: to prevent radiant energy from 
opposing banks escaping from the plant and 
also to exclude draughts of cold air. The 





INTERNAL REFLECTOR INFRA-RED LAMP INSTALLATION 


individual reflector sheets, each carrying 4 
row of lamps, are linked together to permit 
various contours to be used, so that correct 
distribution of radiant energy can be ensured. 

Because of the high temperature to which it 
may be exposed the Edison screw cap is fixed 
to the bulb, by a simple mechanical joint 
without the use of cement. 
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THE ENGINEER 


A Lead Melting Furnace 


NEW lead melting furnace has been designed 
A by the Monometer Manufacturing Com- 
amt Ltd., Burton Towers, Clifton Drive, 
Westoliff Southend-on-Sea, in conjunction with 
standard Telephones and Cables, Ltd., to com- 
bine simplicity in operation and maintenance 
with safety in unattended operation. This 
fumace is used with a large extrusion press which 
requires molten lead at constant temperature in 
patches of 1800 Ib at intervals. These intervals 
may be as short as fourteen minutes or as long as 
one hour, depending upon the size of cable 
being sheathed. For this reason the furnace 
has to be capable of a melting rate of 7000 Ib 


of lead per hour when loaded in batches of 
1800 Ib at a time. 

The lead melting pot itself has a capacity 
of about 7 tons and is situated at such 
a height that the molten lead can flow by 
gravity into the press container. This arrange- 
ment is illustrated in the engraving al ove 
which shows the furnace and press side by 
side. The furnace is fired by coal gas. After 
heating the pot, the exhaust gases from the 
burners are led over the top of the pot so that 
the surface of the molten lead is exposed to 
an atmosphere of a less oxidising nature than 
air. 

In the loading arrangements for the furnace 
particular care has been taken to protect the 
operator from any lead splashing, and the effect 
of lead fumes. The furnace loading mechanism 
is also illustrated herewith. Lead pigs weighing 
approximately lewt each are lifted on to a 
roller conYeyor and pushed through a small 
self-closing trap door within the main drossing 
door, shown open in the illustration, to fall 
into the molten lead. When it is necessary to 
remove the dross from the surface of the lead 
the main door is opened as shown and the dross 
removed by perforated ladles in the usual way. 
In order to protect the operator from the lead 
fumes and dross dust whilst doing so, the 
drossing door is interconnected with two flue 
dampers and an exhaust fan controller. When 
the door is opened the exhaust fan is started, 





LEAD MELTING FURNACE AND EXTRUSION PRESS 





the main flues are shut, and flue gases are 
extracted by the exhaust fan together with air 
drawn in through the door. 

To provide a stirring gear that would with- 
stand the strain of 18001lb of lead pig being 
loaded into the pot and probably resting 
against the stirrer itself called for careful 
design. A further difficulty was that at least 
one stirrer bearing had, of necessity, to be 
placed in the space above the lead where the 
temperature is that of the exhaust gases. The 
stirrer which was developed consists of a hollow 
frustrum of a cone of 14in greatest diameter 
running at 120 r.p.m. Its upper stirrer bearing 


is situated well above the hot part of “the 
furnace and is of the spherically located ball 
type of ample proportions. It is mounted in 
the gear-box and constantly oil-lubricated. 

The lower stirrer bearing. which operates in 
a temperature of between 700 deg. and 800 deg. 
Fah., is a long cast iron sleeve with three large 
vertical lobes and is kept constantly filled with 
graphite flakes which are loaded into the conical 
bearing housing. The consumption of graphite 
is stated to be very small and wear on the bear- 
ing negligible. 

Where it is necessary to draw off lead from a 
pot by means of valves, the question of dross 
formation on the valve seats and the main- 
tenance of the valves is of great importance. The 
valves fitted to this furnace are so designed that 
the valve itself rotates without altering its 
position relatively to its seating. Any foreign 
matter that may lodge between the seat and 
the valve and stop it closing completely can 
be quickly removed by simply giving a rotary 
backwords and forwards motion to the valve 
itself. 

The furnace is lined with standard 41 per 
cent alumina bricks set in alumina fire-clay. 
The bricks on the sides are arranged in three 
rings, one above the other, each ring being 
supported separately from the }in thick steei 
outer shell. This arrangement enables the 
centre ring, which wears most owing to being 
subjected to the highest temperature, to be 
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easily replaced from inside the combustion 
chamber without disturbing either the top or 
bottom rings. The combustion chamber itself is 
of ample proportions and has a large inspection 
door so arranged that it can also serve as an 
explosion door. A ring of twenty burners fire 
directly on to the pot itself with a soft 
flame, a meams of firing which serves to reduce 
thermal stresses. Temperature control is 
by means of an Electroflo 10in scale pyrometer 
controller operating a Drayton ‘‘ RQ” type 
valve to give on/off control to the burners. 
When the main burners are alight the gas 
consumption is about 1200 cubic feet 
per hour, which is sufficient to melt the 1800 Ib 
of lead in the shortest time allowable. Qnce 
the lead is melted and up to temperature the 
burners come on only occasionally for short 
periods to maintain the temperature within a 
few degrees of the 730 deg. Fah. required. 

In the interests of safety, particularly during 


CONVEYOR AND DROSSING DOOR 


the latter part of the war when gas pressures 
were so variable, a Honeywell Brown 
** Protectoglo ’’ control was incorporated. This 
control operates by conductions of electricity 
from an electrode via the flame to earth and 
shuts down the gas supply to the whole of the 
furnace almost instantaneously should the flame 
for any reason go out. With a control of this 
type it is impossible to fill the combustion 
chamber with an explosive mixture. 

For lighting the furnace an ordinary 
match is applied to a burner outside the casing. 
The pilot burner consists of a piece of }in 
tube with a slot milled along its length and 
mounted so that one end of the slot is outside 
the furnace. The other end is open. To light 
up, the operator presses a button, which ener- 
gises a small magnetic valve on the gas supply 
to the pilot burner via the “ Protectoglo ” 
unit, and lights the part of the burner outside 
the main casing. The flame travels along the 
slot in the burner and the pilot burner is soon ° 
burning with a 6in flame from the end of 
the tube. This flame impinges on the 
** Protectoglo ’’ electrode and the gas supply 
is thereby automatically turned on to the main 
burners, which immediately light. One of 
the advantages of this system is that it 
obviates the necessity of turning on the main 
burners and lighting with a gas torch, a practice 
which, if not carefully carried out, can lead to 
combustion chamber explosions. 
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Industrial and Labour Notes 


Trade Disputes 


The Ministry of Labour’s statistics 
relating to industrial disputes in July show 
that there were eighty-seven stoppages of 
work reported as having begun during the 
month. In addition, eighteen stoppages of 
work arising from disputes which had begun 
before July were still in progress early in 
that month. The approximate number of 
workers involved during July in these 105 
sto es is estimated at 52,400, which number 
included those thrown out of work at estab- 
lishments where the disputes occurred. The 
aggregate number of working days lost through 
the stoppages was 167,000. In the preceding 
month of June, 58,200 people were involved 
in stoppages of work through disputes and 
210,000 working days were lost. 

The coal mining industry accounted for sixty- 
seven of the stoppages of work in July, involv- 
ing 12,500 workers and causing a loss of 27,000 
working days. In the metal, engineering and 
shipbuilding industries, there were twenty three 
stoppages, involving 6900 workers and resulting 
in an aggregate loss of 40,000 working days. Of 
the eighty seven disputes leading to stoppages of 
work which began in July, six arose from 
demands for wage increases and thirty four 
from other questions regarding wages; seven 
related to questions about working hours, and 
eight were concerned with the employment of 
particular classes or persons; thirty were 
over questions regarding working arrange- 
ments, and two arose on matters of trade union 
principle. ; 


The F.B.I. Proposals for Industry 


A meeting between members of the 
Government and representatives of the Federa- 
tion of British Industries took place in London 
on Friday of last week, for the purpose of 
discussing the proposals submitted recently 
by the F.B.I. for dealing with the present 
economic crisis. The Lord President of the 
Council, Mr. Herbert Morrison, expressed 
appreciation of the objective character of the 
Federation’s memorandum, and, according to 
an official statement, discussion centred par- 
ticularly round the reduction of projects of 
capital expenditure. Ministers indicated their 
sympathy in principle with the idea of such 
reduction, which, it was explained, was being 
examined by the planning staffs with interested 
departments. 

Various specific proposals contained in the 
F.B.I. memorandum were elaborated during 
the discussion. The Federation was asked to 
give some further study to the practical details 
involved in some of the suggestions made and 
to edvise the Government further upon them. 
The Lord President and the other Ministers 
present promised that they would discuss the 
Federation’s ideas fully with their Cabinet 
colleagues. 

It will be recalled that the memorandum 
submitted to the Prime Minister by the F.B.I. 
concluded that the needed cut in capital 
expenditure was of the order of £450,000,000 
a year. Industry, it was suggested, would 
have to contribute its share in the reduction 
of the programme of capital projects. For 
the time being, the memorandum pointed out, 
we were in the unfortunate position of having 
to sacrifice to some extent the long-term 
interest for survival in the short term. 


The T.U.C. and the Steel Industry 


The nationalisation of the iron and 
steel industry was debated by the Trades 
Union Congress at Southport on Friday last. 
A resolution submitted by the Amalgamated 
Union of Foundry Workers deprecated the 
fact that up to date no scheme for nationalisa- 
tion of the industry had yet come before 
Parliament, and urged the T.U.C. general 
council to make representations to the Govern- 


ment with a view to the matter receiving the 
“urgent attention it merits.” 

At the beginning of the debate, the President 
of the T.U.C., Mr. G. W. Thomson, said that 
the Minister of Supply had given an assurance 
that there was no change in the Government’s 
policy regarding iron and steel, and that the 
intention was to proceed in accordance with 
the terms of the resolution passed by the 
House of Commons in May, 1946, to bring 
forward proposals in the lifetime of the present 
Parliament for the transfer of the appropriate 
sections of the industry to public ownership. 
The necessary legislation, it was stated, was 
being prepared, but it was too early to say 
whether it would be possible to include it in 
the programme for next session. 

Mr. Lincoln Evans, of the Iron and Steel 
Trades Confederation, spoke against the resolu- 
tion, and commented that the boundaries of 
the iron and steel industry could not be sharply 
defined as they could be in the coal or railway 
industries. The iron and steel industry was, 
in fact, a group of about six important indus- 
tries. Mr. Evans said that his executive 
council’s attitude in favour of nationalisation 
had been made clear without qualification, 
but since coming to the Congress he had heard 
the statement of the Government’s intentions 
and was authorised to say that his council 
accepted the assurances given. 

Mr. Vincent Tewson, the general sec y 
of the T.U.C., intimated that the general 
council accepted the Minister’s statement, 
and thought that the Congress should make a 
direct trade union, and not merely a propaganda, 
approach to the matter. 

When a vote was taken, the Foundry 
Workers’ resolution was defeated and the 
Minister’s statement accepted. 


L.P.T.B. Railway Wages 


An agreement has been completed 
by the London Passenger Transport Board, 
the National Union of Railwaymen, the Railway 
Clerks’ Association, and the Associated Society 
of Locomotive Engineers and Firemen, giving 
improved rates of pay and a reduced working 
week to approximately 15,000 of London 
Transport’s railway staff. 

Rates of pay have been increased by 7s. 6d. 
a week, and the forty-eight-hour week—which 
does not include Sunday—has been reduced to 
a forty-four-hour week. It is stated that the 
unions have accepted the operation of an 
eleven-day fortnight of eighty-eight hours for 
trainmen, station staff and booking clerks, 
and have agreed also to some modifications of 
working conditions which should give a more 
efficient use of manpower. These arrangements, 
it is understood, will enable one weekday rest 
day to be provided each fortnight. The con- 
siderable amount of Sunday work necessitated 
by London’s traffic requirements will continue 
to be covered on an overtime basis outside a 
normal working week. 

The agreement is retrospective to June 30th, 
and arrears of payment are to be made in a 
lump sum to the workers concerned. The 
London Passenger Transport Board says that 
until new duty rosters have been worked out 
the additional work, over the forty-four-hour 
week, will be treated as overtime. 


The Yorkshire Coal Strike 


Attempts to bring about a settlement 
of the dispute in the South Yorkshire coalfield 
have continued during the week, but as we 
go to press many pits are stillidle. This 
unofficial strike originated at the Grimethorpe 
colliery on August llth, when 140 miners 
tefused to work an additional 2ft stint in 
accordance with the findings of the joint 
disputes committee set up under the district 
conciliation machinery. Subsequently, men 
employed at other pits in the area, and also 
some in the West Riding, have struck work in 
sympathy. The latest figures indicate that 


approximately 50,000 miners from forty-eight 
pits are idle. 

At the end of last week it was announca 
that the National Coal Board had agreed {, 
& proposal that the National Union of Ming. 
workers should appoint a fact-finding ¢om, 
mittee of three of its Yorkshire members to 
investigate the causes of the Grimethorp, 
dispute. The investigation, it was emphasised 
would begin as soon as the men returned to 
work. At a meeting with the National (oq) 
Board, the North-Eastern Divisional (oq) 
Board and the National Union of Mineworker, 
the Minister of Fuel and Power was assured by 
both the representatives of the Board and the 
Union of their determination fully to implemen; 
the five-day week agreement and to ensure that 
the findings of the established conc iliating 
machinery were observed. 

At a Press conference in London on Monday 
last, Mr. Arthur Horner, general secretary of 
the National Union of Mineworkers, said that 
the Grimethorpe miners were placing the 
country in jeopardy by their refusal to return 
to work. It had been estimated that by 
extending the stints and working full hours, 
an additional 60,000 tons of coal could be raiged 
weekly in Yorkshire. Extended stints had been 
arranged, which involved the transfer of 
percentage of men to other coal faces, thereby 
leaving the remainder with a greater area in 
which to work. The Government had been 
persuaded, Mr. Horner continued, that the 
Saturday output lost by the introduction of the 
five-day week could be replaced by this change 
and by the increased regularity of work achieved 
by payment for six shifts if five full shifts 
were completed. The extension of stints was, 
therefore, an implicit part of the five-day week 
agreement, and the present agitation was 
wrecking the whole policy of reforms which 
the National Union of Mineworkers had set 
out to accomplish. 


Coal Output 

The Ministry of Fuel and Power has 
resumed the practice of announcing figures 
of coal output weekly instead of monthly, 
and those issued on Wednesday morning show 
that Britain’s output of saleable mined coal 
in the week ended September 6th was 3,414,200 
tons, compared with 3,622,600 tons in the 
corresponding week of last year. The produc- 
tion of opencast coal last week totalled 224,100 
tons, compared with 162,200 tons in the corre- 
sponding week of 1946. The amount of mined 
coal lost last week through disputes, accidents, 
breakdowns and other causes is estimated at 
289,950 tons, compared with 105,600 tons in 
the preceding week. Last week’s figure there- 
fore reflects the serious effect upon coal pro- 
duction of the Yorkshire strike, for it is esti- 
mated that last week’s loss in the Yorkshire 
area was 231,860 tons. 

The number of wage-earners on colliery 
books at the end of August was 717,900, com- 
pared with 719,300 on July 26th. Total dis- 
tributed stocks of coal at the end of August 
were 12,707,000 tons, compared with 9,531,000 
tons at the same time last year. 


Iron and Steel Production 


Production of iron and steel in the 
United Kingdom in August exceeded the rate 
of output achieved in July. Pig iron output 
averaged 147,300 tons a week in August, 
which represented an annual rate of 7,660,000 
tons, and steel ingot and casting production 
averaged 234,200 tons weekly,. which corre- 
sponded to an annual rate of 12,178,000 tons. 
In July pig iron output was at an annual rate 
of 7,460,000 tons, and steel production was at 
an annual rate of 11,007,000 tons. 

In announcing the August figures, the 
British Iron and Steel Federation says that 
steel output was affected by holidays in the 
early part of the month, but by the last week 
of the month exceeded a rate of 13,500,000 
tons &@ year. 
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French Engineering News 
(From our French Correspondent) 
Parts, September 5th 

The Mechanical Consultative Committee of 
the Ministry of Industrial Production is con- 
sidering « plan for concentration and specialisa- 
tion of railway rolling stock factories set up by 
the 8.N.C.F. On this question the Railway 
Rolling Stock Constructors’ Group has stated 
that the issue raises important problems, 
in view of the large orders for foreign material 
envisaged. It has drawn attention to the neces- 
sity to ensure working conditions which will 
enable prices to compete favourably against 
foreign products, and also for a well-equipped 
study service to produce original equipment 
instead of being at the mercy of foreign pro- 
ducers. The group does not believe that the 
§,N.C.F. plan will be able to deal adequately 
with these two problems. The question of price, 
for example, depends more on continuity of 
orders than mass orders, and at the moment it 
js not possible to establish a fixed, long-term 

rogramme. Under these conditions concen- 
tration and specialisation of factories will not 
lower prices. Also, it is likely to kill compe- 
tition and initiative, and will be lacking in 
flexibility. The specialised plants themselves 
may lead to unemployment and disorganisation 
under certain conditions, while concentration 
will lead to displacement of labour and housing 
problems. 

The group also points out that after suffering 
considerable war damage, S.N.C.F. workshops 
were invited to reorganise themselves as soon as 
possible and modernisation and specialisation 
was undertaken. If these workshops are now 
to be eliminated, costly reconversion will be 
necessary. Constructors made considerable 
efforts to bring tools and equipment up to date 
to deal with orders. They also will find them- 
selves in difficulties if the project is adopted. 
The group considers that certain undertakings 
should be made to the profession, including con- 
frmation of the programme for carriages, 
wagons, railcars, &c., for the next ten years. 

» cd * 

Allocations of iron and steel for the third 
quarter of 1947 show a decrease in many 
categories. Coal mines have been aliocated 
123,000 tons, against 126,000 tons in the second 
quarter ; electric power 77,000 tons, against 
80,000 tons ; the S.N.C.F. 133,000 tons, against 
140,000 tons; machine tools 21,000 tons, 
against 22,000 tons. Categories receiving an 
increase include : Agricultural machinery, from 
60,000 tons to 65,000 tons; metal work from 
67,000 tons to 71,000 tons; automobiles and 
cycles from 125,000 tons to 144,000 tons ; 
iron ore mines from 114,000 tons to 122,000 
tons; reconstruction from 55,000 tons to 
57,000 tons. 

Distribution according to utilisation shows 
that maintenance allocations have increased 
from 475,000 tons in the second quarter to 
476,000 tons, consumption from 225,000 tons 
to 230,000 tons, exports from 169,000 tons to 
194,000 tons, and equipment dropped from 
581,000 tons to 576,000 tons. Total distribution 
is 1,477,000 tons, against 1,450,000 tons in 
the second quarter. Largest allocations are 
to maintenance and equipment, with 31-4 
and 38-7 per cent, respectively, while exports 
have increased from 11-6 to 13-05 per cent. 

* * * 





The Renault Régie is making great efforts 


to intensify its production. Personnel, which 
fell to 13,000 at the time of the requisition in 
October, 1944, now amounts to 35,000, which 
is the average pre-war figure. Effort is being 
concentrated on the best use of machinery, 
reduction of costs and improvement in quality. 
Emphasis is being laid on the large-scale pro- 
duction of the 4 h.p. car which should appear 
on the market at the beginning of 1948. This 
car is driven by an engine at the rear and has a 
body of ample dimensions, with four seats and 
four doors, and is envisaged as being within the 
means of the public. Over fifty prototypes 
have been produced in the past two years and 
many tests carried out. When under produc- 
tion output will be at a high rate, amounting to 
300 cars a day, as from the beginning of 1948, 
provided sufficient raw materials are available. 
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Notes and Memoranda 


Rail and Road 


S. R. New Coacuina Srocx.—The Southern 
Railway is putting into service on the London- 
Bournemouth route the first of its new six-coach 
trains, which are being built at Eastleigh. Each 
train includes open and compartment-type vehicles, 
with seating accommodation for sixty-six first- 
class and 216 third-class passengers. All parts 
of the train are steam-heated, and additional floor 
space has been obtained in the restaurant cars by 
providing heater panels in the walls. 

Woop Lane Sration, L.P.T.B.—Eastbound 
trains on the Central Line of London’s Underground 
have been diverted to a new track outside Wood 
Lane. ‘The diversion takes trains from Greenford 
and Ealing through the site of the new Wood Lane 
Station, which is being built 350 yards north of 
the existing station and is to be epened before the 
end of the year. The switch is part of a plan to 
improve Central Line travel. When the new Wood 
Lane station is completed its long platforms will 
allow seven or eight-car trains to run throughout 
the Central Line instead of the existing six-car 
trains, thus giving better peak-hour accommodation. 


Evrope’s Wacon SxHortace.—The Director- 
General of the European Central Inland Transport 
Organisation, Mr. E. R. Hondelink, speaking 
recently on Europe’s need for t rt wagons, 
stated that wastage was at the rate of 40,000 
wagons annually, but to ensure an adequate supply 
of rolling stock at least 100,000 new wagons a 
year were required over the next five years. At 
present production was not sufficient to cover the 
rate of wastage and unless immediate steps were 
taken to step up production the economic recovery 
of Europe would, he felt, be jeopardised through a 
breakdown of the transport system. Mr. Hondelink 
pointed out that before the war there were approxi- 
mately two million railway wagons in Europe. 
Of this total 15 per cent were destroyed during 
the war and of the remainder 40 per cent were 
damaged to such an extent that they were unser- 
‘viceable. Approximately only one million wagons, 
or half the pre-war number, were now available 
and 60 per cent of these were displaced and away 
from the country of origin. This had increased 
difficulties of maintenance and repair as trucks 
varied in different countries and spare parts of 
the right kind were not always available. In 
some cases unserviceable trucks had been broken 
up to repair others. 


Air and Water 


A Swepisah Guimper Recorp.—It is reported 
that a glider pilot from the Swedish Military 
Aviation Academy set up a new world record on 
July 14th by reaching a height of 28,600ft. This 
is claimed to be more than 3000ft higher than the 
earlier world record established in 1940. 

Navan Om ENGINE MAINTENANCE.—Tho 
Admiralty is to adopt London bus overhaul methods 
for maintaining diesel engine equipment in naval 
dockyards. Recently an Admiralty expert visited 
London Transport’s Chiswick works to examine 
specialist processes used in the overhaul of bus 
engines. As a result London Transport is to supply 
the Admiralty with drawings and particulars of its 
methods so that they can be used in the naval 
overhaul establishments in Britain and all over 
the world. 


RECONVERSION OF THE “ HigHLAND Monarca.” 
—tThe reconversion of the Royal Mail Lines motor- 
ship ‘“‘ Highland Monarch ”’ has just been completed 
at the London works of Harland and Wolff, Ltd. 
She is the third of the “‘ Highland ” vessels of Royal 
Mail Lines to return to commercial service, and 
work on the reconditioning of the fourth, the 
‘* Highland Princess,” is now proceeding at Harland 
and Wolff’s London works. The “ Highland 
Monarch,” which during the war period served 
as @ troopship, has been completely restored to her 
peacetime guise, and the main propelling machinery 
and all auxiliary machinery have been thoroughly 
overhauled. The liner will carry 100 first class 

rs in single and two-berth cabins and 340 
third class passengers. 

THe Mororsurp “ KunesHotm.”—The Swedish 
America Line’s former flagship ‘“ K olm;” 
of 21,000 tons, which was sold to the United States 
military authorities early in 1942, and which since 
then has sailed mainly as a troop transport under 
the name of “‘ John Ericsson,” has been bought 
back by her former owners. The Anglo-Swedish 
Review states’ that a contract was recently signed 
between the United States Maritime Commission 
and the Swedish America Line. The motorship 


“Kungsholm’’ was launched in Hamburg in 
1927, and delivered in 1928. During its service 
with the Swedish America Line it gained great 
popularity both as a passenger liner on the 
Gothenburg-New York route and as a cruising 
vessel. This spring the ship was badly damaged 
by fire in New York and will have to undergo 
extensive repairs before she can be put into service 
again. The repurchase forms a link in the company’s 
endeavours to expand its fleet in order to meet 
the increasing traffic demands. A new 11,000-ton 
liner is at present nearing completion for the com- 
pany at the Gétaverken shipyard at Gothenburg. 

New Jet Ficuter.—A new carrier-borne jet 
fighter has made successful preliminary flight trials, 
which promise for the Royal Navy an aircraft 
with superior performance to that of any other 
Naval fighter in the world. The new machine is the 
Hiwker “N.7/46,”’ powered with a single Rolls Royce 
‘*Nene”’ turbo-jet engine, developing a thrust 
of 5)00 lb. The aircraft has been designed by 
Hawker Aircraft, Ltd. Like the firm’s other designs, 
the “Fury” and “Sea Fury,” there are two 
versions of the jet fighter, one carrier-borne and 
one land-based. A maximum level speed of 
well over 600 m.ph. is expected. All further 
details are secret and the aircraft was thus not 
shown at the display organised by the Society 
of British Aircraft Constructors at Radlett this 
week. 


Miscellanea 
Toe Late Mr. J. H. Fawcerr.—We record 
with regret the death, on August 29th, of Mr. J. H. 


Fawcett, a director of Barrow, Hepburn and Gale, 
Ltd. 


Controt oF [RON AND STEEL ORDER.—The 
Minister of Supply has made the Control of Iron 
and Steel (No. 59) Order, which came into force on 
September 3rd. The Order amends maximum 
prices—the principal alterations being increases 
in the price of rainwater and soil goods, roping wire 
and wire ropes. Maximum prices for extra light- 
weight quality screwed and socketed tubing are 
established. Copies of the Order (S.R. and O. 
No. 1897, 1947) may be obtained from H.M. 
Stationery Office, price 2d. 


Pusiic LicHTInG ENGINEERS’ CONFERENCE.— 
The annual conference of the Associatiqn of Public 
Lighting Engineers will be held at Southport from 
Monday next, September 15th, to Friday, Sep- 
tember 19th. The headquarters of the conference 
will be at Cambridge Hall, Lord Street, Southport, 
where the annual general meeting of the Association 
will take place at 3.30 p.m. on Monday afternoon. 
The conference will be opened officially by the 
Mayor of Southport at 4 p.m. on Monday and Mr. 
Thomas Wilkie will be inducted as President for 
the forthcoming year. In addition to sessions for 
the discussion of papers, outdoor demonstrations 
of street lighting are being arranged for those 
attending the conference. 

SHEET Metat Users’ CoNFERENCE.—The annual 
meeting and Autumn conference of the Sheet and 
Strip Metal Users’ Technical Association will be 
held at the Waldorf Hotel, Aldwych, London, 
W.C.2, on Thursday and Friday, September 25th 
and 26th. On Thursday afternoon at 2.30 p.m. 
a paper on “Sheet Metal Brazing” will be pre- 
sented by Mr. H. Brooker; on Friday morning, 
at 10 a.m., Mr. J. N. T. Adcock will read a paper 
on “ The Application of Paint to Metal Surfaces,” 
and in the afternoon, at 2.30 p.m., a paper on 
“Deep Drawing with special reference to Lubrica- 
tion,” by Mr. E. A. Evans and Professor H. W. 
Swift, will be discussed. The Association’s banquet 
is to take place on Friday evening, September 
26th, at the Café Royal, Regent Street, W.1. 

THe Guascow ENGINEERING CENTRE.—The 
officials of the Glasgow Engineering Centre have 
now been able to move into the building at 351, 
Sauchiehall Street, Glasgow, on which a vast amount 
of reconstruction work has been proceeding for 
several months. The first section of the building 
is to opened in October by a prominent indus- 
trialist. A sum of £90,000 has already been spent 
on the acquisition of property and adapting it to 
the work of the Centre. Next year, adjoining 
property will be taken over so that the list of 
participating firms can be extended to the 400 
visualised when the scheme was launched. ‘This 
Centre is not solely a Scottish venture and has 
been designed to cover all branches of engineering 
throughout Britain. Special attention will be paid 
to overseas and foreign buyers and the Centre will 
be staffed by permanent technical officers able to 
deal with inquiries in a variety of languages. Mr. 
G. Gordon Jackson is the managing director. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of Public Lighting Engineers 
Monday to Friday, September 15th to 19th.—Cambridge 
Hall, Lord Street, Southport Annual Conference. 


Association of Special Libraries and Information 
Bureaux 


Saturday and Sunday, September 20th and 21st.—London 
School of Economics, Houghton Street, W.C.2. 
Twenty-second annual conference. 


Chemical Society 
Ti ~~ October 2nd.—Burlington House, Piccadilly, 
-l. Ernst Julius Memorial Lecture, F. 


ident Fg 7.30 p.m. 


Engineering and Marine Exhibition 
To-day, September 12h, and Saturday, September 13th.— 
London, Olympia. 
Illuminating Engineering Society 


Friday, October 17th. —BriRMINGHAM CENTRE: Imperial 


Hotel, Temple Street, Birmingham. Chairman’s 
Address, C. J. Allderidge. 6 p.m. 
Incorporated Plant Engineers 
Monday, September 29th.—LEEDs BrancH: The 
University, Leeds. ‘‘ Lifting Tackle and Appli- 
ances,” Mr. Platt. 7.30 p.m. 


Institute of Economic Engineering 
Conta. September 28th.—Waldorf Hotel, Aldwych, 
W.C.2. “ Reflections on Productivity Assessment,” 
J. Burgess. 2.30 p.m. 

Saturday, October 4th.—Mtptanp Recion: Chamber of 
Commerce, Birmingham. “Time Study Allow- 
ances,” S. Walford. 2.30 p.m. 

Friday, October 10th.—Cowdray Hall, Henrietta Place, 
W.1. “A National Wages Policy,” C, A. Lidbury. 
7 p.m. 

ae of Metals 

Tuesday, September 2 to Friday, September 26th.— 
Annual Autumn Mocting at Glasgow. 

Institute of Physics 

Tuesday and Wednesday, September 16th and 17th.—The 
University, Leeds. Conference on Electron Micro- 
scopy. 





Institute of Welding 
To-day, September 12th.—Addison Restaurant, Olympia, 
W. Autumn Meeting. 2.30 p.m. and 5 p.m. 
Wednesday, September 1l7th—N. LoNDON BRraNncH: 
Royal Society of Tropical Medicine and Hygiene, 
26, Portland Place, W.1. “‘ Some Recent Develop- 
ments in the Welding of Plant for the Chemical 
Industry,” W. K. B. Marshall. 7.30 p.m. 


Institution of Heating and Ventilating Engineers 
Tuesday and Wednesday, October 7th and 8th.—Jubilee 
Celebrations. 


Institution of Naval Architects 


Tuesday, September 23rd, to Friday, Septemter 26th.— 
Autumn meetings at Portsmouth and Southampton. 


Institution of Production Engineers 


Monday, September 15th.—Dersy Svus-Secrion: Art 
School, Green Lane, Derby. ‘“ Motion Study.” 
Miss A. A. Shaw. 6.45 p.m. 

Tuesday, September 16th.—W OLVERHAMPTON GRADUATES: 
Visit to Hobson Aircraft Company, Ltd. 8.15 p.m. 

b 17th.—BrRMINGHAM SECTION: 
James Watt Mcmorial Institute, Birmin ham. 
“Cold Upsetting and Thread Rolling.” .-C. 
Parker. 7 p.m. 

Thursday, September 18th.—Guascow Secrion: Visit 
to Anderson, Boyes and Co., Ltd., Motherwell. 
7.30 p.m. 





Monday, Saptenier 22nd.—CovenTRY SECTION: Great 
Hall, Coventry Technical College, Coventry. ‘“ The 
Effects of the Change in the -P. Tax upon Motor 


Car Production Engineering,” Sir Reginald Rootes. 

Wednesday, September 24th.— WOLVERHAMPTON SECTION : 
Wisemore Schools, Walsall. ‘‘ The Future Develop- 
ment of Machine Tool Design,” J. H. Wilkinson. 
7 p.m. 

Friday. September 26th.—LiverPoot SvuB-SEcTION: 
Adelphi Hotel, Liverpool. Inaugural meeting and 
dinner. 7 p.m. 

Wednesday, October 1st—NottTtncHam SEcTION: Vic- 
toria Station Hotel, Nottingham. Paper on 
“ Product Styling.’’ 7 p.m. 

Saturday, October 4th.—YORKSHIRE GRADUATES: Great 
Northern Hotel, Leeds. ‘ Production Control,” 
J. P. Kenyon. 2.30 p.m. ‘ 


Manchester Statistical Society 


Friday, September 26th.—INpDUsTRIAL GrovuP: Society of 
Architects’ Rooms, 16, St. Mary’s Parsonage, Man- 
chester. “‘ The Planning of Experiments in 
Industry,” R. L. Plackett. 6.45 p.m. 


Radiolympia Exhibition 
Wednesday, October ist, to Saturday, October 1\th.— 
London, Olympia. 
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Sheet and Strip Metal Users’ Technical Association 
Thursday and Friday, September 25th and 26th.—Waldorf 
Hotel, Aldwych, London, W.C.2. Annual meeting 
and autumn conference. 


Stephenson Locomotive Society 
Thursday, September 18th.—MIDLAND CENTRE : Chamber 
of Commerce, New Street “~—au ** Southern 
Locomotives at Work,’’ R. A. H. Weight. 7 p.m. 


Works Management Association 
Friday, October 3rd.—MAaNOHESTER BRANCH : Engineers’ 
Club, Albert uare, Manchester. Discussion, 
opened by A. P. Young. 





Personal and Business 


Mr. G. W. P. Grant has been elected a director 
of Vactric, Ltd. 

Mr. J. WADDELL has been appointed a director 
of Hurst Nelson and Co., Ltd. 


Srk ALEXANDER DunBar has joined the board of 
The Projectile and Engineering Company, Ltd. 

Mr. E. W. Senior has been elected to succeed 
the Hon. R. A. Balfour as Master Cutler of Hallam- 
shire. 

TxE Lonpon, MIDLAND AND ScortTisH Ramway 
ComMPaNy announces the retirement of Mr. F. 
Everitt, District Engineer, Crewe. 

Mr. E. P. Harpy has been appointed progress 
and planning engineer in the department of the 
chief mechanical engineer (railways), London 
Passenger Transport Board. 

Sir Jonn M. Kennepy has been appointed 
Chairman of the Electricity Commissioners in 
succession to Sir Cyril Hurcomb, who is to become 
Chairman ofthe British Transport Commission. 

THe British TRANSPORT COMMISSION has 
appointed Mr. Miles Beevor, acting chief general 
manager of the London and North-Eastern Rail- 
way, to be chief secretary and legal adviser to the 
Commission. 

THE BritisH THomson-Hovston Company, Ltd., 
announces the retirement of Mr. H. C. Hastings, 
chief of the Control Gear Engineering Department, 
after forty-nine years’ service with the company. 
Mr. C. J. Sarjeant has been appointed to succeed 
him, 

Mr. G. C. I. Garpiver, A.F.R.Ae.S., chief 
designer of de Havilland Propellers, Ltd., has been 
promoted to take charge of the design and deve- 
lopment side of the company’s activities. He fills 
the post hitherto held by Mr. W. U. Snell, who has 
relinquished his position in the company. The 
design and development departments are based 
at Hatfield. 





Catalogues 


WEDNESBURY TUBE Company, Ltd., Bilston, Staffs.— 
Brochure on wrought tubes and fittings. 


Morcan CructBte Company, Ltd., Battersea Church 
Road, 8.W.11.—Folder describing the Morganite carbon 
bearings. 

EVERSHED AND VIGNOLES, Ltd., Acton Lane Works, 
Chiswick, W.4.—Publication No. 222, describing the 
Evershed recorders. 

Witp-Barrietp Etectric Furnaces, Ltd., Elec- 
furn Works, Watford By-pass, Watford, Herts.—Leaflet 
on the Paragen burners. 

Prat-DaNnieL (STANMORE), Ltd., Dalston Gardens, 
Stanmore, Middlesex.—Catalogue No. P.15, dealing 
with tubular dust collectors. 

British ALumINium Company, Ltd., Salisbury 
House, London Wall, E.C.2. —Catalogue dealing with 
aluminium and aluminium alloy matting. 

C. A. Parsons anp Co., Ltd., Heaton Works, New- 
castle-on-Tyne, 6.—Publications entitled “ Surface 
Condensing Plant ” and “ Gas Reflectors.” 

AssociaTED EQuIPMENT Company, Ltd., Southall, 
Middlesex.—Illustrated specification of the “ Regal ” 
Mark III, overseas type single-deck passenger bus and 
coach chassis. 





Contracts 


THE Lonpon, Mipianp anv ScortisH Rattway 
Company has placed the following contracts : 
with Wm. Nicholson and Sons (Leeds), Ltd., for 
the construction of tank foundations, paving and 
drainage at Farnley Motive Power Depot (Yorks), 
in connection with fuelling facilities for oil-burning 
locomotives ; with G. F. Tomlinson and Sons, Ltd., 
for the construction of foundations for a new 
57ft diameter turntable at Burton No. 1 engine 
shed ; with Edward Wood and Sons, Ltd., for the 
construction of a concrete floor to the wagon shops 
at Bromsgrove ; and with E. C. and J. Keay, Ltd., 
for steelwork in connection with the renewal of 
engine shed roofs at Toton, Hasland, Saltley, 
Cricklewood and Kentish Town motive power 
depots. 


Sept. 12, 1947 


Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligenc, 
Objectives Sub-Committees on German and Japaney 


Industry listed below can be obtained from H.y, 
Stationery Office at the prices stated. 
No. of P 
report. Title. ton 
8, 
F.LA.T. . 
71 bas The Lum‘nometer, A_ v'sual 
Eotonneter developed by Car! 
eiss to measure very faint 
tnesses Ase As es, cue 
910 «+» «. Producton of Pharmaceut’ca! 
and Industrial Enzymes in 
SouthernGermany ... ... ... 4 ] 
969 «+ «+ Acetylene Generation: Dry 
Method 4] 
994 vss The Pur fication of Sulphur wth 
Oleum .. vs om 
1029 Manufacture of Cr’ ‘mped Yarn ‘s+ 
1050 Crucibles for Synthetic Mica 
Development ... ... «0 ... 2 | 
B.1.0.8. 
Mise. 1.. The German Plastics Industry ... 33 9 
JAP/PR/314_ Japanese Magneto - Strictive 
terials ... is 
JAP/PR/861 Report on the Magnesium In- 
dustry of Japan... ... 2 
JAP/PR/900 The Copper Industry of Japan sm 
JAP/PR/1159 Dolomite Resources in Japan 22 
C.1.0.8. 


XXXIII-31... Investigation of Certain Chemical 
Factories in the Leipzig Area of 


Germany : Miscellaneous Chemi- 


OUR aed OS ee eae a ds ae 
B.L.0.8. 
519 ... German Wartime Work on Ma- 
chinability, Economy High- 
Speed Steels, Lead - Bearing 
Steels ... 5 2 
599 «+ « Hydrogen Peroxide, Production 
of 80/85 per cent solutions . IT 
651 ... «+» German Docksand Harbours ... 9 2 
977 -» «+ Engineering in Hydrogenation 
Plants in Germany ns - 44 
984 --» «+ District Heating in Germany : 
Influence on the Gas Industry... 1 7 
1145 1.G. Farbenindustrie : The Manu- 
facture of the Chlorotoluenes 
and of the Derived Chloronitro- 
toluenes, erate 
Chlorobenzoic Acids, &c. 47 
1156 LG. Farbenindustrie A.G.: Manu- 
facture of Thioindigoid Dye- 
stuffs and their Intermediates at 
Hoechst and Mainkur oe 3 1 
ae = Carbon Industry in Ger- 
5 2 
1275 The <5 orman ‘Socket ‘Screw In- 
dustry .. ie 
1322 German Design and Production 
of Optical nr eripee Instru- 
ments ... 3 2 
1326 German Vulcanised ‘Fibre In- 
dustry (with Special Reference 
to Sulphuric Acid Poker ; 7 2 
1327 A Survey of the German Woollen 
and Worsted Dyeing and Finish- 
ing Trades ... 5 2 
1337 German Pro llers for Aircraft 
and Marine Craft : Interrogation 
of ot sietiaee, on Feb- 
ruary 3, 1947 1 1 
1354 Aspects of German. “Foundry 
Practice... 3 8 
1358 Modifications to Rubber Ma - 
chinery Used in Processing 
Plastics bey.) Ah. ane ath beh. ee 
F.I.A.T. 
629 ... «+ Machine Tools <* gmon by 
Ernst Grob, Minich ... $4 
B.1.0.8. 
Volume III... Technical Report on the Ruhr 
Coalfield : 
Appendix 9 The Development of Face Pro- 
duction a 0 10 
Appendix28 Reasons for Changing the Work- 
ing Voltage -raas y_ecgreth from 
380V to 500V__—i=#«jwj. 07 
B.1.0.8. 
1092 Excavation and Transport Equip- 
ment in Brown Coal Open Cuts 3 2 
1249 The Application of Ion Exchange 
Resins for the Purification of 
Sugar Juices 1s 
1291 German Acetylene Chemical In- 
dustry: Vinyl Acetate Mono- 
WE ase aes est bee eae Oe 
1302 Manufacture of Organs and Organ 
Parts ... 3 8 
1314 German Gear Cutting "Machines 
and Tools for Use therewith te ee 
1361 Maschinenfabrik Sack, Dussel- 
dorf-Rath: Information on 
Bloom Shears ‘ 2 8 
1389 Design and Production of Count- 
ing Instruments (Electrical) ... 3 2 
1406 Abrasive Manufacture in Ger- 
WAAR nh. «00 Heber. s000 i geet pee Bik 


B.I.0.8. Information Section, 37, Bryanston Square, 
W.1, which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
ton, is prepared 
problems relating to scientific and technical 
on both German and Japanese industry. 


to receive enquiries regarding 
ntelligence 
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The Late Mr. Patrick W. Rolleston 


Ir is with deep regret that we learn of the 
ndden death on Tuesday, September 9th, 
f Mr. Patrick W. Rolleston, director and vice- 
vgident of Aluminium Laboratories, Ltd., of 
Fanbury’ Mr. Rolleston, who was only forty- 
four years of age, received his technical educa- 
n at Oxford University, from which he 
wated with the B.A. degree in 1924, 
with first-class honours in mathematics and 
engineering. Before joining the Aluminium, 
Ltd. group of companies, he spent some time 
with the British Thomson Houston Company, 
Ltd, Rugby. In September, 1930, he joined 
the Aluminium Company of Canada, Ltd., 
and spent three years in charge of technical 
control at the Shawinigan Falls plant and one 
year at the company’s plant at Toronto. 
in 1935 he returned to England and for two 
years he worked as a sales engineer with the 
Northern Aluminium Company, Ltd. In 
1937 Mr. Rolleston joined Aluminium Labora- 
tories, Ltd., and was placed in charge of the 
company’s patent and legal department at 
Montreal. In 1941 his services were loaned to 
the British Air Commission in New York, 
where he first worked as chief of the light metals 
section and later served as director of Materials 
Supply. During the course of the war he 
visited England on several occasions, in order 
to consult with the Ministry of Aircraft Pro- 
duction. In 1944 Mr. Rolleston was appointed 
vice-president and director of laboratories 
and, in 1945, he returned to England to re- 
open the company’s research and development 
laboratories, which are situated at Southam 
Road, Banbury, Oxfordshire. Mr. Rolleston 
was @ vice-president and vice-chairman of 
the executive committee of the Aluminium 
Development Association. He served on the 
Council of the British Non-Ferrous Metals 
Association and was a member of the Institute 
of Metals, London, the American Society for 
Metals, and the American Society for Testing 
Materials. He was particularly interested in 
international relations and was a member 
of the Royal Institute of International Affairs, 
and the Canadian Institute of International 
Affairs. His sudden death at an early age will 
be regretted by a wide circle of friends. 


The “Reina del Pacifico ” Engine- 
Room Explosion 


Ir is with the deepest regret that we have 
to record an unexplained explosion which 
took place in the engine-room of the 17,707 
gross tons, Pacific Steam Navigation Company’s 
lner “Reina del Pacifico,” when, after 
reconditioning and conversion, she was under- 
gong trials on Thursday evening, September 
llth, off the Copeland Islands, near Belfast 
Lough. Her engine-room was wrecked and 
fourteen people were killed by the explosion ; 
three were missing, while about thirty-two 
were injured by being burned or by the blast. 
The death roll has now risen to twenty-six 
by the subsequent deaths of some of the injured 
men. A full account of the ship and her 
machinery will be found in our issue of April 
8, 1931. The main engines comprise four 
twelve-cylinder, four-stroke supercharged trunk- 
piston Harland B. and W. engines, with a 
service output of 18,000 and a maximum 
output of 22,000 s.h.p. The four 350 kW 
six-cylinder generating sets are forward of the 
main engines in a special engine-room and the 
four large manceuvring air storage vessels 
are accommodated in that room. Most of 
those aboard the ship were Harland and Wolff 

and men carrying out the trials, and some 
officers and men of the owners who were 
Preparing to take over the ship on the com- 
pletion of her trials. Mention must be made 
of the heroic work done by Mr. J. Barr, of 
Kilmarnock, the chief engineer of the ship, 
who, although injured himself, did much to 
Tescue his staff and others who were trapped 
in the engine-room. Dr. E. Hamilton, the 
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young Belfast ship’s doctor, was lowered into 
the engine-room and waded knee-deep in oil 
and debris to bring aid to the injured. We 
to have to record the death among 
others of Mr. Leonard 8S. Brew, who was one 
of Harland and Wolff’s outside managers 
and had charge of the Londonderry Repair 
Yard during the war. The Ministry of Trans- 
port has ordered a formal investigation into 
the cause of the explosion, and a preliminary 
inquiry by an inspector of the Ministry began 
aboard the ship at Belfast on Monday. 


‘The Whitworth Society 


Ir is announced that Mr. I. V. Robinson, 
Wh.Sc., M.Inst.C.E., M.I.Mech.E., M.Amer. 
8.M.E., Secretary to the Heavy Plant Sections 
of B.E.A.M.A., has been nominated President- 
Elect of the Whitworth Society and will take 
office in 1948. Mr. Robinson obtained a 
Whitworth Exhibition in 1900, followed by a 
Scholarship in 1902. He also gained a National 
Scholarship, tenable at the Royal College of 
Science, South Kensington, where he studied 
for eighteen months under the late Professor 
John Perry. He served his time at a marine 
engineering firm on the north-east coast. 
After a short time at sea, he joined the staff 
of Richardsons, Westgarth and Co., Litd., 
in its land department and was in charge 
of the firm’s Glasgow office for three years, 
followed by a further three years in charge of 
its London office. Later he was at the head 
office of the company for some eight years in 
the land estimating and contracting section. 
During the latter few years, at Hartlepool, 
Mr. Robinson was appointed representative of 
Richardsons, Westgarth and Co., Ltd., and 
he attended all B.E.A.M.A. meetings. He 
eventually joined the staff of B.E.A.M.A. in 
1919 to supervise the heavy plant interests of 
the Association. He has been with the Associa- 
tion since, and as B.E.A.M.A. Representative 
has attended many conferences of the Inter- 
national Electrotechnical Commission, also 
the World Power Conference. In 1921, Mr. 
Robinson was instrumental in getting the tur- 
bine builders, through the Electrical Research 
Association, to support the late Professor H. 
L. Callendar in his work on the investigation 
of the properties of steam. This ultimately 
led to the International Steam Tables Con- 
ference, of which three meetings were held, 
one in London in 1929, one in Berlin in 1930, 
and one in New York in 1934. At these three 
conferences Mr. Robinson was the chairman of 
the technical sessions. In 1933 and 1934 Mr. 
Robinson visited Australia on behalf of the 
B.E.A.M.A. to put before the Australian Tariff 
Board the arguments of the British Electrical 
Industry for the reduction of Australian import 
duties, following the Ottawa Agreement of 
1932. 


Colliery Explosion at Dewsbury 


A SERIOUS explosion occurred on Wednesday 
morning, September 10th, in the Wheatley 
Lime seam of Ingham’s Thornhill pit at 
Dewsbury, which we regret to state resulted in 
the death of twelve of the thirteen mer who 
were in that seam. The explosion was a very 
violent one and it brought down heavy falls 
of roof all the way to the main roads, and within 
sixty yards of the Coombs shaft, which is the 
main air-intake shaft. Part of the haulage 
system was wrecked and the haulage wheels 
at tne bottom of a steep drift leading from the 
Beestor seam to the Wheatley seam were 
torn away. The damage, rendered the rescue 
work very difficult. Two of the miners killed 
by the blast were found within sixty yards 
of the air-intake shaft, but others were buried 
under roof falls. Rescue teams from the col- 
liery itself and from neighbouring pits were 
immediately organised and rescue work was 
carried out in relays until the twelve casualties 
and the one injured miner were taken from the 
pit. Among those who investigated the{con- 
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ditions below after the explosion were Major 
J. Humphreys, Divisional Inspector of Mines, 
and Mr. I. G. E. Leek and Mr. M. McCarthy, 
H.M. Inspectors of Mines. Others who took 
part in the rescue operations were Dr. H. L. 
Willett, Director of Health and Safety for the 
North-East Division of the Coal Board, and 
Mr. W. Ernest Jones, Secretary of the York- 
shire Area of the National Union of Mine- 
workers, and Mr. John Hunter, Production 
Director of the North-East Division. 


Britain’s Largest Flying-Boat 

On Monday, September 15th, Britain’s 
largest flying-boat, the four-engined Short- 
Saro “Shetland” was successfully launched 
at the yard of Short Brothers, Ltd., at Rochester. 
The aircraft, which is a civil version of the 
“Shetland” designed during the war for 
service purposes, is designed to carry seventy 
passengers and a crew of eleven, and had 
@ maximum speed of 267 m.p.h. It has 
two decks and its comfortable appointments 
include a promenade and a fully-equipped 
kitchen. The machine has a wing span of 
150ft, a gross wing area of 2636 square feet, a 
length of 110ft, and a beam of 12ft 6in. It 
has an all-up weight of 130,000 lb, which includes 
@ payload of 7620 lb and a total tankage capa- 
city of 6112 gallons. The fiying-boat is pro- 
pelled by four Bristol “Centaurus VII” 
engines, each of which has a designed output 
of 2280 b.h.p. The rate of climb is 925ft per 
minute from sea level and with full weight the 
take-off time is sixty seconds. The machine 
has a range of 4650 miles and a cruising 
speed of 184 m.p.h. Two “ Rotol” auxiliary 
power plants furnish the current for lighting, 
heating and cooking, &c., also for refrigeration 
duties, refuelling and air conditioning. The 
“Rotol”’ plants are installed in a separate 
engine room. Each set comprises a 24 litre 
petrol engine of the sleeve-valve type, coupled 
direct to a 20-kW alternator, and a 3-kW d.c. 
generator, and each unit is enclosed in a sound- 
proof casing, which is ducted to the outside 
of the aircraft. 


The Rye House Power Station 


THE Northmet Power Company has issued, 
during the last few days, some particulars of 
the new generating station which it has been 
authorised to erect at Rye House, near Hoddes- 
don, Herts. Contracts for part of the plant 
have already been placed and some of the 
civil engineering work on the site has been 
begun. The site of the new station is about 
ninety acres in extent, is bounded on or towards 
the north-west by the L.N.E.R. Cambridge 
main line, on or towards the east by the River 
Lee Navigation, and on or towards the south- 
west partly by the Essex Road. It is adjacent 
to the proposed North Orbital Road. The 
initial section of the Rye House Station will 
comprise two turbo-alternator sets, each having 
@ maximum continuous rating of 32MW, 
cemplete with the necessary ancillary plant, 
two boiler units, each having a maximum 
continuous evaporative capacity of 350,000 Ib 
of steam per hour, complete with ancillary 
plant, buildings and civil engineering works, 
and one cooling tower, having a capacity of 
1,900,000 gallons of water per hour. The 
steam conditions at the turbine stop valves, 
it is stated, will be 600 Ib per square inch and 
850 deg. Fah. Contracts placed to date include 
those for sinking test bore-holes; formation 
of embankment for railway sidings; supply- 
ing and laying tracks, points and crossings 
for railway sidings; connections from main 
line to railway sidings; foundations and 
buildings; turbo-alternator sets, including 
condensers and auxiliaries, and boilers and 
ancillary plant. The embankment for the 
railway sidings has already been formed, 
for which purpose about 100,000 tons cf material 
have been excavated from a ballast pit on the 
site. 
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Gas Turbine Propelled “ M.G.B. 2009 ”’ 


No. III—(Continued from page 249, September 12th) 


INSTALLATION ON BOARD 
HE “ M.G.B. 2009 ” was built by Camper 
and Nicholsons, Ltd., of Gosport. The con- 
gruction of the boat is semi-composite on 


FiG. 14—AIR INTAKE TO GAS TURBINE 


the multi-stringer principle, with laminated 
wood planking in two thicknesses of mahogany 
and decks of similar treatment. It includes 
steel web frames with intermediate rock elm 
bent timbers and steel web deck beams with 
intermediate mahogany wood deck beams. 
The stringers are of Columbian pine worked 


around outside the frames. The following 
table gives her dimensions :— 
Length O.A. 0. we ane 117ft 
SIA. hte nev, |. d80). bas... car 110ft 
am ... 19ft 
Draught forward 3ft llin 
Draught aft 4ft Tin 
Mean draught 4ft 3in 
Displacement ... ... 100 tons 


The conversion of the boat for gas 
turbine propulsion was placed in the hands 
of her original builders. Several problems, 
including that of finding of sufficient space 
for the air passages, had to be solved. The 
more important of these problems was that 
of providing for the heavy flow of air through 
the device, amounting to as much as 47-5 Ib 
per second, or about 6400 cubic feet per 
second. The longitudinal section of the 
machinery, reproduced on the opposite page 
shows how the problem was solved. Air is 
drawn in through the intake below the bridge, 
illustrated in Fig. 14. This intake, being ar- 
Tanged to face aft, is placed in the most shel- 
tered position on the ship with the object of 
reducing as far as possible the admission of 
spray. The curved air passage from the 
intake is fitted near its lower end with guide 








blades that direct the air flow downwards 
into the bottom of an air stilling chamber 
with the intention of ridding the air of any 
spray or sea water that may have found its 
way in. From the 
upper part of the still- 
ing chamber the air 
flows into the com- 
pressor intake. The 
weight and volume of 
exhaust gases also 
necessitated provision 
for their disposal, and 
the boat, as illustrated, 
in Fig. 9 (ante), is seen 
to be provided with a 
diminutive funnel. At 
the intake the air speed 
at full power is moder- 
ate at 26ft per second. 


Pressure Lb. Sq. In. Abs 
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In the intake trunk it reaches a maximum of 
156ft per second. In the turbine unit, of 
course, much higher - up to 350ft per 
second are reached. e loss in air pressure 
due to the air intake trunk assembly amounts 
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only to about 3in of water gauge at the com- 
pressor entry. 

The installation is illustrated Figs. 15, 
17 and 18,. showing the control desk, the 
fuel control panel and the turbine unit. 
Reference has been made earlier to the 
means of controlling the turbine. Besides 
gauges indicating bearing and lubricating 
oil temperatures, gas generator and shaft 
speeds, the control desk mounts a starting 
switch, an indicating lamp to show when 
the ignition circuit is closed, a lever to 
regulate fuel admission, a trip lever to cut off 
fuel and shut down the plant, push-button 
starting and stopping for the inching motor 
of the gas generator and an operating lever 
for the gear clutch mechanism. The opera- 
tion of the controls, we observed, presented no 
difficulties. The photographs of the turbine 
installatior. reproduced on page 262, show 
the turbines with outer covers removed. It 
was thought advisable to shroud the whole 
in such cases to prevent any possibility of 
petrol, used in the Packard engines, coming 
into contact with some hot part, with the 
consequent fire risk involved. 

The power-weight ratio of the turbine proves 
to be a little more favourable at 2-68 lb per 
horsepower than that of the Packard engines 
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FiG. 16—-PRESSURE AND TEMPERATURE PROFILES 


at 2-93 lb per horsepower. We formed the 
opinion, however, that a specially designed 
gearbox could be substantially lighter in 
weight than that installed, which would 
appreciably improve the power to weight 





FiG. 15—CONTROL DESKS OF PACKARD ENGINE AND GAS TURBINE 
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Fic. 17—FUEL CONTROL? PANEL 





FiG. 19-GAS TURBINE WITH COVERS REMOVED 
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ratio of the turbine. The gear ratio jg 3 
to 1. A diagram Fig. 16 shows the tem. 
peratures and pressures of the air flowing 
tbrough the turbine at full power output 

The following table gives some particulars 
of the weights of the installation :— 


Pounds, 
Gas generator and turbine... ... 3710 
eae ones Sa eee 
Se Ane ee eee 
Supporting frame... .... «4. «.. © 230 
Controls and auxiliaries ... ...  ... 90 
Lubricating oiltanks ... ... ... 200 
Lubricating oil in tanks... ... ... 450 


TRIALS 


Excellent weather favoured the trial runs 
that we were privileged to attend. At first 
the two reciprocating engines were opcrated 
to propel the boat at cruising speed. The 
rapidity with which the gas turbine could be 
brought into operation and worked up to 
full power was then demonstrated. Fy] 
power was reached within a couple of 
minutes, the speed attained reaching, we 
estimated, about 35 knots. A visit to the 
control room, which is placed aft of the 
engine-room, revealed how simply the gas 
turbine unit could be brought into or out of 
operation or controlled to give any desired 
power. The noise in the engine-room was 
found to be at a very high level. But, asa 
run on the turbine alone seemed to indicate, 
the major part of this noise was generated by 
the reciprocating engines, in comparison 
with which the turbine seemed quiet. The 
sea was far too smooth to indicate how 
effective the measures taken in the installa- 
tion to prevent spray reaching the con. 
pressor intake will prove. Indeed, we 
learned that the opportunity had not yet 
presented itself to test the vessel in suff. 
ciently bad weather. But the trials did show 
the gas turbine to have certain definite 
advantages for service in high-speed craft. 
The ability so rapidly to work up to ful 
power, for instance, might well prove of 
inestimable value in action. Moreover, the 
turbine provides a more favourable torque 
characteristic than petrol engines, high 
torque being transmissible to the propeller 
at relatively low speed. That factor may 
prove valuable if a sister vessel has at any 
time to be taken in tow. The advantage in 
a war vessel of using oil as a fuel instead of 
readily inflammable petrol needs no emphasis, 
whilst the high fuel consumption is not of 
major importance for a unit which is only 
intended for use during those relatively short 
periods in which full power will be necessary. 

The Royal Navy is to be congratulated 
upon installing the first gas turbine to be 
used for propulsion at sea, and the maker, 
the Metropolitan-Vickers Electrical Com- 
pany, Ltd., upon the design of a very interest- 
ing unit, which bids fair to prove how 
advantageous the gas turbine may prove for 
the propulsion of high-speed craft. Credit 
must go, too; to the original builders of 
““M.G.B. 1009,” Camper and Nicholsons; of 
Gosport, for the manner in which it has been 
converted to gas turbine drive. ‘ 


—_——e 


Tue HANDLING AND SToraGE oF Coau.—Fuel 
Efficiency Bulletin No. 49, which has been compiled 
by the Ministry of Fuel and Power and recently 
published by H.M. Stationery Office, deals with the 
handling and storage of coal. It is intended to 
give guidance on the practical handling of coal, 
especially in small or moderate quantities, with a 
view to helping to avoid waste, losses and incon- 
venience resulting from haphazard methods of 
dealing with coal stocks. The bulletin outlines 
methods of stocking, makes reference to the over 
heating of coal in stock, and deals also with the 
measurement of coal stocks, and the segregation 


and,blending of fuels. 
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Engineering and Marine Exhibition 
at Olympia 


No. 1V—(Continued from page 241, September 12th) 


(Hesinning our review of the exhibition 
which closed on Saturday September 13, 
we give descriptions, in the following pata- 
graphs, of some of the exhibits. 





K.D.G. Instruments, LTp. 


A model displayed upon the stand of 
K.D.G. Instruments, Ltd., Purley Way, 
(roydon, Surrey, showed the working of a 
continuous-reading hydrostatic liquid con- 
tents gauge the firm has developed for use 
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Fig. 42-TANK BOTTOM SAMPLER—K.D.G. 


with tanks freely vented to atmosphere. In 
this instrument the weight of the head of 
liquid in the tank exerts pressure on a 
capsule in a transmitting box. This pressure 
is conveyed through capillary tubing to a 
diaphragm in the indicator head, causing it 
to distend and actuate by means of a bell 
crank mechanism, a pointer rotating over a 
scale graduated in tons, litres, gallons, feet 
head, &c. This sensitive pressure unit, com- 
prising the whole assembly, forms a sealed 
system filled with an inert gas at a predeter- 
mined pressure which ensures full tempera- 
ture compensation. 

For the purpose of ascertaining the con- 
dition of liquids at the bottom of deep tanks 
or vats the company has developed a sampler 
capable of taking 160 c.c. of liquid from the 
very bottom of a tank. By the simple 
attachment of a second cord it can equally 
well take intermediate samples from any 
desired, depth. 

The sampler, a diagram of which is repro- 
duced in Fig, 42, is suspended by chain or 
cord through the loop in the handle and is 
lowered into the tank or vat. When the 
Projecting spindle A of the valve attached 
to the square section sliding weight B touches 
the tank bottom, the outer casing falls until 


the legs rest on the tank bottom, thereby 
opening the inlet orifice. The entrance to 
the sampler is then jin from the tank bottom 
and, material at and below this level is forced 
into the container, replacing the contained 
air, which is driven out through the air 
release ‘valve C. When a predetermined 
pressure equilibrium is established in the 
container the air release valve closes. 

As the sampler is drawn up by a cord or 
chain, the casing first rises and closes the 
inlet valve as the weighted spindle drops into 
the valve seating, thus keeping the contents 
from the bottom sea'ed within the container. 


Comet PuMP AND ENGINEERING COMPANY, 
Lrtp. 


The positive action rotary pumps made by 
the Comet Pump and Engineering Company, 
Ltd., Johnson Road, West Croydon, Surrey, 
are designed to handle liquids of widely 
varying viscosities, including sewage, tar, 
slurry, glucose, &c., as well as dirty liquids 
with solids in suspension. They are made in 
sizes ranging from #in to 10in in cast iron and 
various special metals, according to the 
service and characteristics of the liquid to 
be handled. Generally arranged for inde- 
pendent motor, engine or belt pulley drive, 
the pumps can, if specified, be fitted for 
driving through an infinitely variable-speed 
gear. 

The pumps are self-priming and have solid 
vanes of hardened steel, sliding within an 
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Fic. 43—ROTARY PUuMP-—COMET 


eccentric rotor, A typical three-vane pump 
is illustrated in Fig. 43. When required 
for pumping solids the rotors are designed 
with scavenging ducts on the leading side 
of the vane. 


STREAM LIne Fivters, Lp. 


The filtering of petrol as it is being pumped 
into the tanks of aircraft has now become 
recognised practice in many countries, and 
as a result of experience gained during the 
war a special portable filtering unit for this 
purpose is now being made by Stream Line 
Filters, Ltd., Ingate Place, London, S8.W.8. 
These filters weigh about l}ewt and are 
suitable for use in conjunction with the 
usual type of Bowser or other pumping 





263 







equipment at rates up to 30-g.p.m. They 
can be used on either the suction or the 
delivery side of the pump, and will deal with 
paraffin as well as with petrol. The general 
arrangement of one of the filters can be seen 
in the drawing reproduced in Fig. 44. 
Petrol to be cleaned is pumped or drawn 
into the base of the machine through the 
pipe connection A, and it passes through 
a gauze strainer B into the chamber forming 
the lower part of the filter. Suspended at 
the top of this chamber is a series of 
“ Metafilter’ packs C, through which the 
fuel passes to the main central chamber of 
the filter. These packs extract any water 
suspended in the petrol and the water drops 
into a sump in the base. The petrol then 
passes through a group of ‘‘Stream Line’’ filter 
packs D, depending from the top of the 
chamber. These packs effect the final filtering 
and remove the finest particles of foreign 
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Fic. 44—PORTABLE PETROL FILTER 
—STREAMLINE 


matter from the petrol. The petrol then 
passes out of the filter by way of the connec- 
tion E. 

We were informed that these filters were 
used on a pipe line in the United States and 
extracted some 1} tons of iron oxide from 
50 million gallons of petrol which passed 
through them. 


SHARPLES CENTRIFUGES, LTD. 


The centrifugal separators of various 
types displayed on the stand of Sharples 
Centrifuges, Ltd., of Woodchester, Glos, 
included a model of the ‘‘ Pressurtite ” unit, 
which incorporates the latest development 
made to the firm’s range of marine oil 
purifiers. The bowl of this machine is driven 
by a vertically mounted motor, the shaft 
of which is extended downwards and directly 
coupled to the pumps feeding the dirty 
oil into and discharging the cleaned oil 
from the purifier. 

A series of interesting diagrams exhibited 
on the stand showed a full-boil, centrifugal 
soap manufacturing: process which has been 
in operation in America for several years 
and is now being introduced in this country 
by an associated company, Sharples Process 
Engineers, Ltd. The maker states that 
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by this process four to six days normally 
required to produce fitted neat soap by 
the full-boil pan method are reduced to 
three hours. It is also claimed that steam 
consumption in the glycerine recovery house 
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stages. Automatic regulators maintain cor- 
rect operating temperatures and pressures 
throughout the plant. 

The maker’s well-known “Super Centri- 
fuges’’ are used to separate the soap and 
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Fic. 45—‘ SUPER D-HYDRATOR ''—SHARPLES 


is reduced by about 50 per cent and in the 
soap house by approximately 90 per cent. 

Counter-current flow of the stock and 
reagents is employed and the conversion 
of fat and oil to fitted neat soap takes 
place in four stages. In the first stage the 
lye is depleted and pumped to the glycerine 
house. Saponification is then completed 
in the second stage. The grain is opened 
and the glycerol recovered by washing in 
the third stage and fitting to neat soap 
takes place in the fourth stage. 

Steam or water jacketed mechanical 
mixers are employed to secure intimate 
mixing of the fat or soap and reagents in 
each stage. To maintain a uniform and 
balanced flow of materials proportioning 
pumps continuously and automatically mea- 


reagents in each of the four stages. 

These plants are made in ten sizes to 
process from 1500 Ib to 15,000 lb of fat per 
hour in increments of 1500 Ib. 

A model of a new “ Super D Hydrator,”’ 
which is to be manufactured by the firm in 
this country in the near future, was also to be 
seen upon the stand. This machine, a draw- 
ing of which is reproduced in Fig. 45, 
is a completely automatic crystal dryer 
having a centrifugally cast stainless steel 
basket. With it the whole of the operating 
cycle of feeding, drying, rinsing, redrying 
and unloading is completely automatic 
and instantly variable through a simple 
control panel. The machine is capable of 
an output of several tons per hour of such 
materials as common salt, sulphate of 
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forated basket by the plate B. This plate 
in addition to distributing the materia) 
over the rotating basket, serves as a secon, 
dary control to close the feed valve whey 
sufficient material has been deposited. hp 
basket rotates for a preset dehydration 
period, during which the liquid content of 
the material is thrown out through the 
perforations to drain down into the dig. 
charge sump in the base of the machine 
A supply of rinsing liquid is then intr duced 
into the centre of the basket and this paggeg 
through the layer of crystals deposited op 
the screen, after which a further period of 
dehydration takes place. At the end of 
this period a knife C is raised by the piston 
of a hydraulic cylinder D into the layer of 
crystals on the screen, which are removed 
to within ,;in of the mesh. This knife js 
set above the opening of the chute E through 
which the crystals are discharged from the 
machine. 

The time cycle of the machine is preset 
by means of adjustable interlocking timing 
gear, which actuates the various contro] 
valves. Once set the operating cycle jg 
automatically repeated until the machine 
is stopped. 


CRAVEN BROTHERS (MANCHESTER), Lrp, 


A 16in centres high-speed lathe was to be 
seen in operation on the stand taken by 
Craven Brothers (Manchester), Ltd., of 
Reddish, Stockport. This machine, which 
is illustrated in Fig. 46, takes work up to 
lOft long between centres and will swing 23in 
diameter work over the saddles and 33in 
diameter over the bed. It is driven by a 
20 h.p. constant-speed reversing motor, 
power being transmitted to the first: motion 
shaft in the headstock through multi-vee 
belts. With sixteen. spindle speeds from 
4 to 400 r.p.m., or, alternatively, 7 to 700 
T.p.m., the machine is equally suitable for 
high-speed carbide tool cutting or general 
purpose work. Ball or roller bearings are 
fitted throughout the headstock and all the 
gearing is precision machined, the pinions 
and fast-running gears of alloy _ steels 





sure the amount of crude fats and new 
reagents delivered to the process. Flow 
controllers in each of the four stages are 
interconnected in such a way that any 
momentary variation in flow in any one 
stage is automatically reproduced at other 


Fic. 46—16-INCHMHIGH SPEED LATHE—CRAVEN — 


ammonia, napthalene and urea crystals. 

In operation the material is fed in controlled 
amounts into the machine, through an air- 
operated diaphragm valve A in the supply 
line, and is distributed over a wire mesh 
screen in the continuously rotating per- 


having case-hardened and ground teeth. 

A hollow face plate headstock has 4 
removable adaptor plug to carry a solid 
steel centre. An all-steel face plate chuck, 
30in diameter, is fitted with four independent 


built-in steel jaws, and is spigoted and 
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poted to the spindle flange. It is inter- 
changeable with a steel two pin type driving 
plate, l4in diameter. 

The well-proportioned saddle carries a 
ompound swivel slide rest and a revolving 
jurret toolpost. It is driven through a gear- 
pox in the apron, which gives eight sliding 
feds from 0-Olin to 0-062in. per spindle 
revolution and eight surfacing feeds from 
p-02in to 0-083in. per spindle revolution. 
Al hp. rapid-traversing motor is built into 
the apron, and safety overload slipping 
dutches protect both the feed and quick- 
traverse drives. 

For purposes of taper turning the feed. 
controls are designed so that the sliding and 
traversing motions can be combined and 
fine variations of taper can be set by means 
of change Wheels housed on the front of the 
apron. Tangent bar mechanism is fitted at 
the rear of the saddle as an alternative 
means of cutting short tapers. 

A guide screw extending the full length of 
the bed is engaged for screw cutting by a 
phosphor-bronze split nut. The translation 
gear ratio required to cut English or metric 
pitches are introduced into the screw-cutting 
drive through a lever-operated sliding gear. 

A revolving centre is built into the tail- 
stock spindle barrel and the tailstock is 
mounted on a sole plate, on which it can be 
adjusted for transverse setting. Hand 
racking gear is incorporated for moving the 
toilstock along the bed. 


Tuos. FirtTH AND JOHN Brown, LTp. 


In addition to typical examples of the 
heavy castings and forgings for which the 
firm is so well known, Thos. Firth and John 
Brown, Ltd., of Sheffield, showed a range 
of its cutting tools. Two lathes upon the 
stand taken by the firm were shown in opera- 
tion with ‘‘ Mitin’’ tungsten-carbide and 
high-speed tools. Demonstrations were also 
given with a portable electric plane and 





FIG. 47—PORTABLE SURFACE GRINDER 
—FIRTH AND BROWN 


4 portable precision grinder made by 
G. and W. Lowe, Ltd., of Atlas Works, 
Sheffield. 

This portable grinder is made in two types : 
one a self-contained electrically driven mach- 
ine and the other arranged for drive from an 
overhead flexible shaft. It is designed to 
provide a quick and easy means of preparing 
flat surfaces and reduce the necessity for 
hand scraping. The self-contained machine 
can be seen in the illustration Fig. 47. 

The machine consists of a grooved “ Nit- 
talloy ” sole plate, to which is fixed a pillar 
carrying a motor-driven wheel head and 
pistol-grip handle assembly. This totally 
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enclosed. wheel head is balanced on the pillar 
by a spring, which holds the wheel up clear 
of the working surface when the tool is not 
being operated. The tension of the spring is 
adjustable according to the “feel” of the 
operator. In order that the wheel shall cut 
on the front only, the pillar carrying the head 
is inclined at a slight angle. This angle of 
inclination eliminates the possibility of 
excessive cutting loads and ensures the 
accuracy of the finish of the ground surface. 

The machine can also be used for cutting 
grooves in flat surfaces by the replacement of 
the grinding wheel with a collet which holds 
an end mill. 


FERGUSON AND Timpson, LTD. 


A centrifugal separator seen upon the 
stand of Ferguson and Timpson, Ltd., 
155, Minories, London, E.C.3, incorporates 
an interesting means of cleaning the bowl 
in a few seconds without necessity for dis- 
mantling or taking the machine out of service. 
The separator is designed on the same general 
lines as other machines, but round the lower 
periphery of the bow! is a series of slots which 
are sealed whilst the machine is running by 
small vertical pistons held by hydrostatic 
pressure. These pistons are designed to 
retract and open the slots to release the 
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Fic. 48—WATER TREATMENT APPARATUS— 
FERGUSON 


accumulated sludge whilst the bowl con- 
tinues to rotate. 

In operation when the machine is started, 
and the bowl is rotating at working speed, 
water. is admitted through nozzles 
to a chamber in the base of the 
bowl opening into channels leading to the 
sealing pistons. This water is thrown by 
centrifugal force along the channels to the 
underside of the pistons and forces them up 
against a rubber gasket to close the slots. 
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The liquid to be purified is then admitted 
to the bowl in the usual way. At the end 
of a service period and when it is required 
to clean the bowl of sludge, the feed liquid 
is shut off. On the handle of a three-way 
cock then being turned a second stream of 
water is admitted to a chamber having 
grooves leading to the rear of sealing valves 
set below the piston bore supply channels. 
Centrifugal force acting on the water in the 
grooves forces the valves rearwards, and they 
release the initial pressure of water below 
the sealing pistons. The pistons are forced 
downwards by the pressure of sludge in 
the bowl which is then thrown out through 
the slots. At the end of the cleaning period 
the turning of the three-way cock stops the 
flow of water to the valves and readmits 
water to the sealing pistons. The pistons 
can be heard to close, and the cock 
handle is then turned to seal the column of 
water behind them. 

Another exhibit seen upon the stand 
was the “Superstat”’ apparatus for the 
treatment of water. In this apparatus the 
hardness salts in the water are subjected to 
the effects of an electrostatic field which 
produce a physical change in them. In 
this physically changed state the hardness 
salts are prevented from coagulating and 
depositing as a hard scale. 

The apparatus (see Fig. 48) consists of 
two electrodes, each of which is sheathed 
with a coating of suitable material affording 
complete electrical insulation and having a 
high dielectric constant. These electrodes 
are housed in a stout outer casing of bronze 
and are provided with terminals, to which are 
connected a source of high-frequency current. 

The water to be treated passes through 
the ‘‘ Superstat,” around and between the 
electrodes. As a result the hardness salts 
have an electrical charge induced into them, 
which so alters their physical properties 
that they cannot coagulate and deposit as 
a hard scale. In the case of steam-raising 
plant the hardness salts are precipitated 
in the form of a fine sludge, which is easily 
removed by the normal process of blowing 
down. When applied to heat-exchange 
plants, condensers, and cooling waters on 
internal combustion engines where the water 
is only heated, the hardness salts do not 
precipitate, but pass through with the water. 
Where hard scale has previously formed this 
is gradually removed. 


(To be continued) 
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THE MANCHESTER STATISTICAL SocreTy.—During 
the war, when much attention was given to the 
introduction of statistical control of quality in 
industry, sub-groups of the Royal Statistical 
Society and the Manchester Statistical Society 
were formed to provide opportunities for discussion 
for those making their first acquaintance with 
statistical methods through contro] charts. These 
groups have continued since the war and have 
widened their scope. Thus the Industrial Group 
of the Manchester Statistical Society has arranged 
a programme of lectures for the coming session 
in which specific evenings are devoted to three 
of the industries of the area, viz., the textile, 
chemical and steel industries. The session opens 
this month with an introductory talk by Mr. R. L. 
Plackett, formerly of the Ministry of Supply 
Advisory Service on Statistical Methods and now 
at Liverpool University, on the subject of ‘‘ The 
Planning of Experiments in Industry.”’ In October, 
Mr. E. Lord, of the Shirley Institute, will address 
a joint meeting of the Group with the Textile 
Institute on ‘‘ Practical Aspects of Sampling in 
the Cotton Industry.” This is to be followed by a 
talk in November on ‘‘Some Applications of 
Statistical Methods in the Steel Industry,” by 
Mr. J. Morley, while in January Mr. K. A. Brownlee 
will follow up Mr. Plackett’s talk by dealing with 
statistical work in the chemical industry. The 
honorary secretary of the Industrial Group is 
Mr. T. J. Lunt, research department, Ferranti, 
Ltd., Hollinwood, Lancs. 
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An Engineer Looks at Chile 


By ROLT HAMMOND, 


AC.G.I., A.M. Inst. C.E. 


No. IV—(Continued from page 252, September 12th) 


RaILwaY DEVELOPMENT 
d he industrial development of modern Chile 
owes a great deal to British enterprise 
and capital, especially in the transport field. 
Although the State now owns and operates 
most of the railway mileage in the country, 
there are still some British owned railways, 
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Considerable railway developments can 


be expected in Chile when conditions 
become normal. The Board of Trade 
Journal states that, according to a recent 
report of the Canadian Commercial Attaché 
at Santiago, the Chilean State Railways have 
recently released a brief review of post-war 
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FiG. 6-METRE-GAUGE LOCOMOTIVE FOR THE CHILE, BOLIVIA AND ANTOFAGASTA RAILWAY 


such as the Nitrate Railways Company, 
Ltd., the Taltal Railway Company, Ltd., 
the Arica and Tacna Railway Company, Ltd., 
and the Antofagasta (Chile) and Bolivia 
Railway Company, Ltd. The latter links the 
Ports of Antofagasta and Mejillones with 
La Paz, the capital of Bolivia, and the towns 
of Potosi, Oruro and Cochabamba ; the rail 
distance from Antofagasta to La Paz is 
729 miles, a journey for which through 
trains with sleeping and dining cars are 
provided. 

At Rio Mulato there is a branch line 108 
miles long to the city of Potosi, famous for 
its silver mines ; on this branch the highest 
point of the system is reached, 15,814ft 
above sea level. Another branch line from 
Oruro strikes out for 127 miles to the town 
of Cochabambc .on the eastern slopes of the 
Andes; this place is blessed with a sub- 
tropical climate. The same company also 
operates the Northern Section of the Chilean 
Longitudinal Railway, providing direct rail 
connection between Valparaiso and Santiago. 
The Argentine is reached by way of Uyuni 
and La Quiaca, and then by the Argentine 
State Railway to Tucuman. From the 
latter town there is direct rail connection 
with Buenos Aires, either by the Central 
Argentine Railway or by the Cordoba 

_ Central Railway; this route is not in any 
way affected by climatic conditions. Peru 
is reached by way of Viacha and Lake 
Titicaca, 

An interesting example of a metre-gauge, 
mixed-traffic locomotive for the Chile, 
Bolivia and Antofagasta Railway is shown in 
Fig. 6. This locomotive was built by the 
North British Locomotive Company, Ltd., 
and is arranged for oil firing. On the 2-8-2 
wheel arrangement the coupled wheels are 
3ft 8in diameter, and the rigid wheelbase is 
only 11ft Yin. Normal boiler pressure is 
150 Ib per square inch and the tractive effort 
at 75 per cent of this pressure is 22,150 lb; a 
total heating surface of 2075 square feet is 
provided. Boiler feed is by means of one No. 9 
injector and one Worthington feed pump ; 
the tender carries 8 tons of fuel oil. 


plans, and of their intended purchases of 
equipment ; they plan to spend 55,868,500 
U.S. dollars on equipment, machinery and 
materials. 

Ten steam locomotives will be required 
for the Southern line as well as 100 third- 
class steel coaches, 20 steel wagons, 3 
self-propelled cars for the Transandine 
service, 6 for the Northern line, 3 for 
the Arica-La Paz Railway, 3 for the 
Salta-Antofagasta line, 50 oil-engined cars 
for branch lines, 50 refrigerator cars, and 


of 6000-kKW capacity; 11 sub-stations of 
4000 kW, and general systems for pow 
control and supervision, in addition to 
materials for workshops and maintenang 
A modern centralised traffic control system 
is contemplated for this new eloctrifieg 
sector. 

It is also proposed that there should }, 
considerable improvements and renewals of 
the lighting systems in passenger coach 
and self-propelled cars. The purchase of 
thirty air-conditioning sets is recommended « 
furthermore, certain generating stations will 
be renewed and the wiring of larger station, 
amplified. It is expected that expendityy, 
on these items will be about 47,308,000 Ug 
dollars. 

The proposed electrification of the Alamed, 
Chillan sector will involve additional raj 
renewal and bridge reinforcement. Steam 
equipment at present in use will probably by 
employed from Chillan to the south. It wil] 
be necessary to change rails between ‘Temnep 
and Puerto Montt, for which purpose some 
40,000 tons of rails will be required ; materia] 
for the reinforcement of bridges will amount 
to about 6000 tons, and expenditure under 
these two heads will total about 8,000,009 
U.S. dollars. 


ELECTRIFIED RACK RAILWway 


One of the most interesting railway elec. 
trification works undertaken by British 
engineers in Chile in recent years was that 
concerned with the electrified mountain 
section of the Chilean Transandine Railway ; 
this section is supplied with power for its 
rack locomotives from an automatic sub. 
station at Juncal, Chile, high up in the tower. 
ing Andes, near the frontier between Chile 
and Argentina. All the equipment was 
supplied by the British Thomson-Houston 
Company, Ltd., Rugby. 

The railway lines controlled by this sub 
station is a vital link in the chain connecting 
Buenos Aires with Valparaiso ; steep 
gradients require the use of rack locomotives, 
and extremely severe climatic conditions 





FIG. 7—-JUNCAL SUB-STATION 


material for building 250 freight cars in the 
country in order to ensure regular renewal of 
equipment. 


ELECTRIFICATION OF RAILWAYS 


Fifteen electric locomotives of various 


types will also be required. The projected 
electrification of the 
call 


Southern line will 


for 53 locomotives, 4 sub-stations 


obtain, such as snowstorms, avalanches, 
high winds and extreme cold. For these 
reasons the entire electrical plant is housed 
indoors. The installation is of considerable 
historical interest in being the first 3000- 
volt direct current railway automatic sub 
station in South America; the contract was 
awarded to the British Thomson-Houston 
Company mainly on account of the experience 
which it had gained on similar equipment 
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for the South African railway administration. 
sithough the motor generator sets are of 
somewhat smaller capacity, and the regenera- 
tive feature is not employed, the installation 
jgsimilar to the South African equipments. 

The Juncal sub-station is supplied with 
three-phase current by the Compania Chilena 
de Electricidad at a pressure of 42,000 volts, 
fed through oil-immersed circuit breakers to 
step-down transformers which reduce the 

ressurre to 2300 volts for two motor-generator 
gets supplying direct current at 3000 volts 
for the locomotives. Each motor-generator 
get comprises @ 1740-kVA synchronous motor 
driving at each end a 750-kW generator 
supplying current at a pressure of 1500 
yolts, with an exciter for the motor at one 
end of the set and an exciter for the genera- 
tors at the other end. 

Excitation of the synchronous motor is 
automatically controlled by a B.T-H. torque 
motor, permitting unity power factor to be 
maintained over the whole range of operation, 
ensuring good alternating current regulation 
as well as maximum overload capacity 
for the set. For starting up the motor- 
generator sets @ lower voltage is obtained by 
means of tappings on the transformers ; on 
the direct current side the machines are 
protected by means of B.T-H. high-speed 
circuit breakers. 

A general view of the interior of the sub- 
station at Juncal is shown in Fig. 7, with the 
motor-generator sets in the foreground. The 
machines are automatically started, syn- 
chronised and connected to the line by a single 
control switch, the closing of which puts into 
action the necessary sequence of operations 
by setting in motion a master controller. 
The action of the latter differs from even 
that of the most skilled operator, in that it 
cannot make a mistake. Once a machine is 
running, it is protected by relays against 
the possible ill effects of faults which may 
develop on any part of the system. Pro- 
tection against surges due to lightning is 
ensured by means of oxide-film arresters. 

The acceptance tests of these machines 
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graphic proof of the soundness of British 
workmanship for such exceptional duty. 


SHIPPING 


In shipping, the Pacific Steam Navigation 
Company has made a very valuable contri- 
bution towards the industrial growth of the 
country. A service was started in 1840 
by William Wheelwright, who put into 
service the first steam-propelled vessels, 
specially designed to link together the towns 
on Chile’s long coastline, prior to the advent 
of railways. From 1868 onwards, this 
Company’s service has been the main link 
between the West coast of South America 
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the open roadsteads against winter storms. 
The port works carried out at Valparaiso 
constitute an excellent example of col- 
laboration between the highly skilled Chilean 
engineers who designed the works and the 
widely experienced British contractors who 
undertook them. 

These works have been described by Walsh 
and Stantont and they are of particular 
interest to harbour engineers in that they 
presented the designers and builders with 
practically every difficulty likely to arise 
in work of this type, namely, great depth of 
water close to the shore, heavy wave stroke, 
and gales of exceptional severity, one of the 
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FIG. 9-JUNCAL SUB-STATION IN WINTER 


and Europe, carrying: Chilean nitrate and 
other agricultural products to this side of 
the Atlantic in exchange for industrial 
equipment of all kinds. 

The coastal shipping of Chile has been 
protected by law since 1922, but before that 
many vessels of Chilean registry plied from 
port to port along the coast. Names such 
as McAuliffe, Tyrer, James and Holbrook 
are found among the owners of these craft, 
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were of an extremely rigorous character ; 
they included a 25 per cent overload run of 
two hours’ duration, following a full-load 
run of 8} hours’ duration. 

The wild mountainous nature of the 
country is well illustrated by Fig. 8, which 
shows the sub-station in the foreground ; 
Fig. 9 shows the almost Arctic conditions 
under which work must be carried on, and is a 


JUNCAL SUB -STATION 


showing the influence of British enterprise 
in this sphere. A new industry has also 
been created concerned with the building 
and repairing of small craft. 


Port oF VALPARAISO 


In a country where maritime transport is 
of such importance, improved port facilities 
were a primary necessity in order to protect 


worst foundations imaginable and the ever- 
present possibility of earthquakes. The entire 
Pacific coast is similar to Valparaiso, bounded 
on the shoreward side by the towering Andes, 
which slope almost to the beach. 

Valparaiso is the chief port of Chile, 
serving Santiago, capital of the Republic ; 
it is the second largest city in the country 
and chief communal centre. In 1880 some 
2295 vessels, with a total of 1,417,000 tons 
net register, entered and cleared the port ; 
by 1900 this figure had doubled, and by 1909 
the merchandise passing through the port 
reached 1,334,000 tons, about half being 
coal. 

The Bay of Valparaiso faces due north 
and is protected from the prevailing south 
and south-west winds, but it is exposed to 
winter gales from the north and north-west, 
which have from time to time caused great 
damage in the port. In former times 
Valparaiso had a notorious reputation with 
shipmasters, a great disaster occurring on 
June 2nd, 1904, when the British mail liner 
“ Arequipa,’ foundered at her moorings 
with almost total loss of passengers and 
crew. 

In 1910 the Chilean Government voted a 
sum of £3,000,000 for port improvement at 
Valparaiso, and in 1912 a contract was let 
with S. Pearson and Son, Ltd., who agreed 
to carry out a number of works at a contract 
price of £2,500,000. The original contract 
time was seven years, but the 1914-18 war 
delayed matters considerably, although the 
greater part of the works was completed 
by 1922. 

The principal difficulty to be overcome in 
providing protection to the Bay was the 
great depth of water and the doubtful nature 
of the sea bed. A geological survey revealed 
that the sea bottom consisted of fine sand 
with only a small amount of mud within 
100 m distance of the foreshore, but further 





{ “The Improvement of the Port of Valparaiso,” by 
A. C. Walsh, Assoc. M. Inst. C.E., and W. F. Stanton, 
B.Sc. (Eng.), Assoc. M. Inst. C.E., ‘‘ Proceedings,” Inst. 
C.E., for 1922. 
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seawards the proportion of mud increased 
rapidly. 

One of the most interesting features of 
this work is the deep section of the break- 
water shown in the sketch (Fig. 10). This 
structure comprises six monolith blocks, each 
20 m long by 16m wide by 15m high, 
founded on a rubble bank deposited up 
to the level 46ft (14 m) below mean 
sea level. Beneath this portion of the 
breakwater the sea bottom slopes away 
from 59ft at the junction with the first 
section to 147ft at the extremity of the 
structure, where the base of the rubble 
bank is 130m wide. Each monolithic block 
weighs upwards of 12,000 tons and the entire 
structure is covered with a concrete cap up 
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FIG. 10-CROSS-SECTION OF BREAKWATER 
AT THE PORT OF VALPARAISO 


to 13ft above mean sea level and above 
that with a parapet up to 25ft. The rubble 
at the base of the monolith on the sea side 
is protected by a triple row of 60-ton apron 
blocks. 

The shells of the monoliths are constructed 
of reinforced concrete, each shell weighs 
2400 tons and contains 140 tons of steel 
reinforcement. The monoliths were built 
within a cofferdam in a sheltered position 
behind the old Fiscal mole, it having been 
found impracticable to launch them from 
sloping ways. At the mole three monolith 
shells could be built, side by side. Each 
monolith was floated out of the improvised 
dock with a draught of 25ft, later increased 
to 39ft after concrete ballast had been added. 
Sinking was done by means of four 5in 
gate valves; as soon as the monolith had 
been correctly positioned, it was pinned down 
by a 60-ton block deposited by a crane. A 
further 300 tons of water ballast was then 
added to prevent risk of movement. 


Pusiic UTILITIES 


British enterprise is also evident in 
public utilities; the Tarapaca Waterworks 
Company and the Valparaiso Drainage 
Company are both British concerns. Origi- 
nally, the Chile Telegraph Company and the 
electric light and power companies at 
Valparaiso and Santiago were British owned ; 
British capital has also been invested in 
corporation bonds to finance public services. 
The largest copper deposits in Chile were 
worked in the first instance by the Compania 
de Cobres, owned and operated by Duncan 
Fox and Co., but this concern was later 
sold to American interests under the title 
of Chuquicamata, to which reference has 
already been made. The Puchoco coal 
mines owe their prosperity to British skill 
and capital ; extensive undersea excavations 
were necessary. 


EARTHQUAKE-RESISTING STRUCTURES 


The work of Valenzuela has already been 
referred to in these columns§. Some idea 
of the importance of earthquake-resisting 
structures in Chile is conveyed by the fact 
that the terrible disaster which occurred on 
January 23rd, 1939, devastated one of the 


§ “‘ Earthquake-Resisting Structures,’ article in La 
Ingenieria, by Julio Ibanez Valenzuela, Director of the 
Institute of Experimental Statics in the University of 
Chile, translated by the present writer and published in 
THE ENGINEER for January 25th, 1945. 
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most thickly populated and most prosperous 
districts of Chile; this was the worst earth- 
quake in the history of America, an area of 
more than a fifth of the whole country being 
desolated. In that tragic event, more than 
40,000 inhabitants lost their lives, more than 
25,000 homes were destroyed and 200,000 
people were rendered homeless ; a financial 
loss of more than 3000 million dollars was 
incurred, the entire life of the country suf- 
fering such disruption that even to-day the 
effects of the disaster are felt. 

Valenzuela deserves great praise for the 
simple and effective apparatus which he has 
devised for measuring the bending moment 
in the scale model of a resistant structure ; 
the apparatus was designed and made in 
the University of Chile and he has appro- 
priately described it as an “ elasticity meter,” 
in which he claims that the error of measure- 
ment can be considerably less than 1 per 
cent, even under the most unfavourable 
conditions. He quotes the case of the 
bending moments for a rigid portal frame, 
which were calculated by means of an 
influence line, corresponding measurements 
being taken with the apparatus. The two 
influence lines thus obtained were in almost 
perfect agreement, and the maximum error 
agreed with calculations. 

An excellent idea of the present and 
future prospects of Anglo-Chilean trade can 
be gained from a Government pamphlet 
on the subject. This pamphlet points out, 
among many other things, that before the 
war Chile had attained a reasonable degree 
of industrialisation; about one third of 
the employed population was engaged in 
agricultural and pastoral production, the 
Chilean export trade being based on the 
mining industry. Copper accounted normally 
for about half of the country’s total exports, 
nitrate and iodine for about 20 per cent, 
and there was also a limited export trade in 
iron ore, gold and silver. The annual 
output of 2,000,000 tons of coal was almost 
entirely consumed in the country. Amongst 
the agricultural products exported were, 
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in order of importance, wool, hides, sking 
meat, vegetables, cereals, fruit and wine, 

It is anticipated that there will bo a large 
demand from Chile for manufactured g 
to meet the needs of the population. 4. 
from consumer goods and industrial mag)j, 
nery—more particularly textile machinery 
there may well be a demand for machinery 
and plant in connection with public work, 
schemes which have been under consi Leratioy 
as a result of the establishment of the 
Reconstruction and Assistance Corporation. 
many of these schemes involve hydpo. 
electric: developments, but such Levelop. 
ments have been held up by the war. 

The review goes on to state that Chile, 
long term purchasing power appears to by 
somewhat uncertain in view of her depen. 
dence upon the export of copper and nitrates, 
Although, after her entry into the war, th 
United States bought the whole of Chile, 
exportable surplus of copper, it is not by 
any means clear whether the States yjl] 
require it after the war or whether the 
United Kingdom will either. Chilean, nitrates 
after having met the demands of European 
rehabilitation may have to face a diminish. 
ing demand owing to the increased scale jy 
the world production of synthetic nitrates, 

This valuable review of conditions jy 
Chile concludes with the observation that 
in the post-war world some form of inter. 
national clearing union, on the lines of the 
Keynes and White schemes, may be estab. 
lished and that Chile will agree to parti. 
cipate, thereby contributing to a general 
lowering of world tariffs. This is a matter of 
wide speculation and even of conjecture, 
and therefore it is extremely difficult to 
forecast the future trend of Anglo-Chilean 
trade with any hope of accuracy. 

The author is grateful for the help which 
he has received from His Excellency the 
Chilean Ambassador, Don Manuel Bianchi, 
for information and photographs supplied 
by the Nitrate Corporation of Chile, Ltd, 
and by the British Thomson Houston Com. 
pany, Ltd. 


The 5.B.A.C. Display and Exhibition 


\* recorded in a Journal Note last week, the 
tA Society of British Aircraft Constructors 
held its 8th Flying Display at Radlett Aero- 
drome on Tuesday, Wednesday and Thursday 
of last week, September 9th, 10th and 11th. 


not aiready been described in these pages ani 
elsewhere. The display and exhibition, how- 
ever, was organised chiefly to demonstrate 
to foreign visitors the excellence of the products 
of the British aircraft industry, and thereby 





MILES ‘*‘ MERCHANTMAN "’ 


Each day there was a flying display of the latest 
British civil and military aircraft and the 
“static? exhibition was open to visitors’ 
inspection. As was possibly to be expected, a 
combination of secrecy requirements and post- 
war difficulties prevented the exhibition of 
much that is new and, consequently, there 
were shown few aircraft or engines which have 





| “‘ Chile: A Review of Commercial Conditions,”’ pub- 
lished by H.M. Stationery Office, December, 1944. 


FREIGHT OR PASSENGER AIRCRAFT 


to promote our export trade. In this object 
it must have succeeded admirably. 

Shown for the first time, although not yet 
quite ready for flight, was the new expet'- 
mental “‘ Gyrodyne ” helicopter, designed and 
constructed by the Fairey Aviation Company, 
Ltd. Much development and experimental 
work obviously has still to be completed before 
the production stage is reached, but we learn 
that the company has plans for both civil and 
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military helicopters of more than usual interest. 
4 view of the machine at Radlett is reproduced 
herewith. In its present forin it has a capacity 
for four seats, though most of this space is 
temporarily occupied by test instruments. We 
noted that an orthodox Fairey variable-pitch 
yropeller is mounted on a stub-wing to counter- 
act torque reaction from the main rotors and 
at the same time to give thrust for forward 
yropulsion. Great safety is claimed because 
the main rotor blades are always working in 
the autorotative pitch range, and consequently 
engine failure requires no rapid action by the 
ilot in maintaining the rotor speed, By having 
the undercarriage on the ends of the stub 
wings a wide wheel-track has been obtained. 

The ‘‘ Gyrodyne ”’ has an Alvis ‘* Leonides ” 
radial, air-cooled, 500 h.p. engine. The follow- 
ing are the estimated performance figures : 
range, 230 miles ; maximum speed, 125 m.p.h. ; 
cruising speed, 100 m.p.h. ; and absolute ceiling, 
18,000ft. The rotor diameter is 52ft. The 
machine has a useful load of 1230 Ib and 
weighs empty, 3270 lb. 

As a development of the ‘ Aerovan,” the 
Miles Aircraft Company, Ltd., has produced 
the “ Merchantman,” which was shown at 
Radlett and which we illustrate above. — It 
has much the same layout as the “ Aerovan,”’ 
but is constructed in metal and has a greater 
cargo capacity (780 cubic feet). Alternatively, 
twenty passengers may be carried. This air- 
craft is fitted with four de Havilland ‘‘ Gipsy 
Queen 30” six-cylinder engines. It was 
decided to use four power units rather than 
two of equivalent power, primarily to meet the 
spirit as well as the letter of the I.C.A.O. 
requirements with regard to engine failure at 
take-off. From the start it is designed to take- 
off on full load with one engine stopped. 

The ‘‘ Merchantman”’ has a fixed tricycle 
undercarriage, with the nose-wheel connected 
to the rudder-bar for steering when on the 
ground. Its span is 66ft 6in and the normal 
gross weight 13,000 Ib. The designed cruising 


’ 
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FAIREY 


speed is 143 m.p.h. at 5000ft at 65 per cent of 
take-off power. 

The exhibition of machines on the aerodrome 
included several other new civil types, includ- 
ing the Portsmouth ‘‘ Aerocar,” a 4/5-seat 
light transport, fitted wth two Blackburn 
“Cirrus Major” engines. Amongst the larger 
air-liners there were the Handley Page 
“Hermes,’’ the Avro ‘“ Tudor VII,’ with four 
Bristol “ Hercules ’’ engines and accommodation 
for 40-60 passengers ; the Airspeed ‘‘ Ambas- 
sador,” with two Bristol “‘ Centaurus ”’ units. 

Amongst military and naval aircraft, the 
Gloster ‘‘ Meteor IV,” with Rolls-Royce 
“Nene” jet engines, and the de Havilland 
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‘“* Vampire,” with D.H. ‘* Goblin IL ”’ jet engine, 
still take pride of place, together with the Avro 


‘Lincoln II” bomber, as standard R.A.F. 
and Royal Navy equipment. The Heston 
‘*A.O.P.” is a new observation and liaison 
aircraft by the Heston Aircraft Company, 
Ltd. It has twin booms and a “ pusher ” 


propeller and is designed to give its occupants 
Other 


an exceptionally wide field of vision. 
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rated at 3850 lb take-off thrust, at 7700 r.p.m. 
It weighs dry 1750 lb and is only 37-9in in 
overall diameter. It comprises a ten-stage 
axial-flow compressor, an annular combustion 
chamber, a single-stage turbine driving the 
compressor, an exhaust system and propelling 
nozzle, all arranged axially. The axial-flow 
compressor and the annular combustion chamber, 
with flow straight from compressor to turbine, 
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characteristics are low flying speed and ability 
to operate from small fields. 

A new departure was the inclusion of an 
exhibition of gliders, illustrating ‘the advances 
made recently in British design and construc- 
tion of this class of aircraft. No fewer than ten 
different types were shown. 

Turning to the “static”? exhibition—air- 
craft engines and components—we are at a 








EXPERIMENTAL HELICOPTER 


loss to describe this section adequately, in 
view of the great: number of exhibits, many 
of which were of considerable interest. Rather 
than listing very brief notes on a number of 
exhibits, we have chosen for description the 
Metrovick ‘“ Beryl”? jet propulsion engine, 
as being one of the latest British turbo-jet units, 
which has been successfully fitted in pairs to 
the Saunders-Roe “‘S.R./A1” flying boat fighter. 
The “‘S.R./Al” was recently described in these 
pages. 

The “ Beryl” engine, illustrated herewith, 
is the first axial-flow jet engine to have com- 
pleted satisfactorily a type-test to the Ministry 
of Supply official schedule, and it has been 





**BERYL’’ JET PROPULSION ENGINE 


permit the development of large engine powers 
with a small frontal area. 

Air enters the compressor through an intake 
guard and after the compression process it 
passes through a diffuser at the outlet from the 
compressor where the flow is divided at entry 
to the combustion chamber. A proportion of 
the air flows through the backplate at the 
upstream end of the chamber into the zone of 
primary combustion and mixes with the atom- 
ised fuel sprayed upstream from the twenty 
jets arranged circumferentially around the 
chamber. .The remainder passes through the 
axial annular spaces inside and outside the 
primary chamber wall and enters the chamber 
at various stages of the combustion process 
through the holes provided in these walls. 
The products of combustion are thus reduced 
to a suitable temperature before entry to the 
turbine. The turbine drives the compressor 
and the residual energy in the gases is utilised 
to form a high velocity jet passing through the 
exhaust nozzle to provide the propulsive effort. 





The Avro “ Tudor II” Aircraft 
Accident Inquiry 


In a Journal note of August 29th we recorded 
with deep regret the accident which took 
place at Woodford aerodrome on Saturday, 
August 23rd, to the prototype Avro “* Tudor 
II” aircraft, which involved the death of four 
persons, including Mr. Roy Chadwick, tech- 
nical director of A. V. Roe and Co., Ltd., 
and Mr. 8. A. Thorn, the company’s chief 
test pilot. On Friday, September 12th, the 
Ministry of Supply made known that the 
Accidents Investigation Branch of the Ministry 
of Civil Aviation, in conjunction with A. V. Roe 
and Co., Ltd., have found, during the investiga- 
tion, that the aileron controls were reversed. 
The behaviour of the aircraft during its final 
flight. was consistent with this condition. 
It is significant, the inquiry investigation 
report says, that a new control assembly was 
fitted the day before the take-off flight. The 
circumstances connected with the accident 
are being further investigated by the Accidents 
Investigation Branch of the Ministry of Civil 
Aviation and a full report will be made in 
due course. Steps are being taken, however, 
by the firm, so to alter the design of the assembly 
of the control system that its fitting with re- 
versed connections becomes mechanically im- 
possible. These steps, we are given to under- 
stand, will not materially affect the production 
programme of the “ Tudor ” aircraft. 
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EXPORT POLICY 

THE policy by which the Government 
hopes to overcome the economic difficulties 
which this country in company with many 
others is experiencing was announced by 
Sir Stafford Cripps last Friday. His speech 
has been fully reported in the daily Press. 
The new policy amounts on examination to 
little more than ‘“‘the mixture as before,” 
but it is now to be taken neat instead of 
diluted with water. Our present oversea 
unbalance amounting to about £600 million 
per year is to be reduced, as announced some 
time ago by Mr. Attlee, by cutting imports 
to the tune of about £228 million, and the 
reduced unbalance is to be met by expanding 
exports very rapidly to a level of 143 per 
cent of the 1938 volume by mid-1948. 
A further increase of exports to a level of 
164 per cent of 1938 volume by the end of 
that year is apparently expected to lift our 
standard of living, inevitably depressed in 
the meantime, to a more tolerable level 
eighteen months hence. Even to achieve 
a balance against. the heavily restricted 
import programme will require our monthly 
average export figure to be raised by about 
one-third above its present level of £95 
million—obviously a heavy and difficult 
task to achieve in so short a period as ten 
months or so. But in announcing his policy 


Sir Stafford emphasised that exports must 
be so much increased very rapidly since 
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failure to do so would make necessary further 
cuts in imports not of wnessential goods, but 
of foods and those very raw materials without 
which industrial production cannot expand. 
The new plan for raising the level of 
exports as revealed by Sir Stafford has been 
obviously worked out in very considerable 
detail. Industrial targets have been set for 
individual industries for mid-1948 and for 
the end of that year. These targets have 
been fixed to suit the circumstances of the 
industries concerned. They make provision, 
too, for the need to retain at home a propor- 
tion of the outputs of certain industries 
as the raw material of others. Exports of 
iron and steel, for instance, are expected to 
reach only 104 per cent of 1938 volume by 
mid-1948, whereas the corresponding figures 
for -electrical apparatus, machinery and 
vehicles are 210 per cent, 224 per cent and 
as much as 258 per cent. Presumably these 
targets bear some relation to what it is 
reasonable to assume export markets, now 
much limited by import restrictions, can be 
expected to absorb. But though such a 
plan for spreading the necessary expansion of 
exports reasonably over the varied industries 
of this country can be logically worked out, 
the real problem facing the Government is 
to provide such conditions in this country 
that the planned expansions can take place. 
The fuel, the power, the raw materials and 
the men need all to be made available, and 
to be distributed equitably. But here the 
plans of the Government become far less 
precise. Expenditure on the armed forces 
is to be cut down and capital expenditure 
is to be reviewed with the object of diverting 
@ proportion of capital goods manufacturing 
capacity at present concerned with home 
developments to the manufacture of similar 
goods for export. Sir Stafford even ventured 
upon a figure. “It may well prove 
necessary,” he said, “in order to accomplish 
our export task to cut down capital invest- 
ments of all classes in this country by £200 
million per year.” He admitted, too, that 
substantial cuts would also have to be made 
in building and civil engineering. These 
cuts are expected to divert a greater quantity 
of raw materials and manpower to export and 
other essential industries. But these measures 
alone will not be enough. The Government 
boldly asserts that if individual firms find 
themselves unable to sell abroad up to the 
full quota allotted the excess production 
must not be allowed to go to the home market, 
but alternative manufacture must be under- 
taken and the men transferred elsewhere 
to urgent export work. It is also even con- 
templated that the Government itself may 
have to be prepared to undertake the 
manufacture of goods new to this country, 
if they are easily to be disposed of in the 
export markets, and if private enterprise 
fails to take advantage of the opportunity so 
offered: of increasing the country’s export 
trade. Thus production for the home market 
and production for the further expansion 
of industrial capacity is to be reduced in 
order that our limited productive capacity 
may be concentrated more considerably upon 
the manufacture of exports. Present com- 
forts and some degree of future productivity 
is to be sacrificed to the pressing export need. 
This new plan is certainly more realistic 
than the optimistic projects of eighteen 
months ago founded upon over-confident 
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expectations of the rapid recovery of wor 
productivity and the development of multi. 

lateral world trade. It is now realised 
that war-ravished countries cannot expand 
their productivity as rapidly as it was earlier 
supposed they might. It is understood, too, 

that our productivity cannot be rapidly 

raised above levels at present ruling until 
supplies of coal become more adequate, the 
peak load capacity of our power stations js 
built up, and our limited transport facilities 
extended. Increased exports, therefore, can 
be obtained and are to be obtained under the 
plan only by restriction of the home demand 
for the goods concerned, and the execution 
of the plan does not depend upon any sub. 
stantial increase in total output. Dependence 
for increased exports is laid upon the greater 
concentration of output, upon essentials 
and upon goods suitable for export. But 
clearly such a reorientation of production 
as that envisaged is bound to prove difficult, 
It seems hardly likely that it can be carried 
out without further directing and controlling 
the work even of individual firms. Moreover, 
it is likely to call for a substantial transfer of 
labour from home production in one job to 
production for export in another. Industry 
has for so long now become accustomed to 
Government controls and directives that it 
will no doubt acquiesce readily if not 
enthusiastically to the imposition of even 
more. It may prove reluctantly agreeable 
to the acceptance even of direction as to 
where it sells its goods in the export markets, 
a control the possible need for which was 
envisaged by Sir Stafford Cripps. ‘Trades 
union executives, too, have been driven 
reluctantly to admit that some limited 
direction of labour may be necessary, 
though it may prove harder to convince the 
workers who are now enjoying higher real 
wages and shorter hours of work than ever 
before, of the reality of the economic 
difficulty. The plan, in fact, is not one for 
reducing controls, as the Federation of 
British Industries recommended recently, 
but for tightening them more strongly on 


the people. 


DEVELOPMENTS IN THE AIR 

THE recent meeting in London of The 
Anglo-American Aeronautical Conference, 
sponsored by the Royal Aeronautical Society 
and the American Institute of Aeronautical 
Services, was planned so that there might be 
a necessary stocktaking of air developments 
in the two leading countries at work in this 
field. With the achievements thus reported 
we shall have somewhat to say in due course. 
A useful forecast of that part of the pro- 
gramme which concerned the respective 
merits of alternative power units was lately 
contributed in a lecture by Mr. F. R. Banks, 
at one time prominent in the Ministry of 
Aircraft Production and latterly so placed 
in the manufacturing world as to afford 
him wider experience and greater freedom 
to express his conclusions. The occasion 
was an address to three American engineer- 
ing societies, The Institute of Aeronautical 
Sciences, the American Society of Mechani- 
cal Engineers and the Society of Automotive 
Engineers. In his view, present circum- 
stances make it fairly sure that the demise 
of the piston engine for aircraft will occur 
within some ten years, although existing 
types would no doubt work out their years 





Sept 


of serv 
tionar) 
to shov 
it mus 
time fc 
able 
But s 
no fur 
for ai 
countr 
js 80 
field, f 
drive | 
succes! 
engine 
that t 
withov 
of wo 
be e% 
“ brea 
the ot 
able 
when 
suppo’ 
on the 
exely 
turbin 
Muc 
tive | 
turbir 
concer 
repres 
econo 
the a 
bine 
combi 
than 
howe" 
fuel « 
alone 
aircra 
Indee 
what 
speed 
or be 
per g 
lower 
binat 
able 
gallo: 
the 
attai! 
less 
the 
size | 
As a 
each 
this 
passe 
gallo 
a 8 
the 1 
ness 
how 
gain 
ever 
to 
littl 
larg 
cons 
in § 
prec 
mu 
the 
Our 
tote 
yea 
twe 











sept. 19, 1947 





of service. For military aircraft the evolu- 
tionary process towards the turbine is likely 
toshow itself even earlier, though in civil types 

i, must be less rapid, since it will take 
time for the turbine to be generally avail- 
able for the service on the air routes. 
But so far as Mr. Banks could ascertain, 
no further new designs of piston engines 
for aircraft would be laid down in this 
country. It is fortunate that Britain 
js so Well to the forefront in this new 
field, for our present very necessary export 
drive is dependent in large measure for its 
success on Our being able to produce new 
engineering products of such attractiveness 
that the world in general just cannot be 
without them. At the moment, by reason 
of world shortages, there may, it is true, 
be excellent demand for even ordinary 
“bread-and-butter ”’ products, but these 
the other countries will, betore long, be 
able to supply for themselves and 
when this happens our main stay and 
support in the coming years must be based 
on that inventiveness, ingenuity and energy, 
exemplified in the production of the new 
turbines. 

Much has been written on the compara- 
tive fuel economy shown by piston and 
turbine engines, and it has generally been 
conceded that a speed of about 450 m.p.h. 
represents the crossing point of the two 
economy curves ; the piston engine, having 
the advantage at lower speeds and the tur- 
bine at higher. For the turbine-propeller 
combination the crossing point comes lower 
than it does with the jet. One must not, 
however, make the mistake of associating 
fuel economy figures with the power unit 
alone, since the air drag experienced by the 
aircraft as a whole is as much concerned. 
Indeed, many take the view that even at 
what may, in these days, be called moderate 
speeds, the turbine-propeller unit may equal 
or beat the piston engine on a “ ton-miles 
per gallon ” basis, because of the very much 
lower air drag of its engine-airframe com- 
bination. It is interesting to note the remark- 
able advance made in “ton-miles per 
gallon” figures in recent vears. During 
the war the more efficient large bombers 
attained a figure of about thirty, and the 
less efficient about twenty-five, whereas 
the civil types to-day of comparable 
size easily reach forty and sometimes more. 
As a large air-liner weighs about a ton for 
each daylight passenger that it carries, 
this gain in efficiency is equivalent to each 
passenger being carried forty miles to the 
gallon instead of twenty-five or thirty ; 
a striking improvement, consequent in 
the main upon improved acrodynamic clean- 
ness in external design. It is unlikely, 
however, that it will be found possible to 
gain a great deal more in this direction, 
even when very much larger aircraft are 
to be designed; and of this there is 
little sig at the moment. Indeed, the 
largest land-plane types now being 
constructed in U.S.A. and Britain are 
in size not remarkably different from their 
predecessors, nor, as it happens, is there 
much difference in scale between them and 
the largest flying-boats now being built. 
Our own Bristol ‘“‘ Brabazon,” ‘of 130 tons 
total weight, is expected to fly early next 
year and if successful to go into service 
two years later. It should have a range of 
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5000 air miles at 20,000ft and it is notable 
that in its original design it aimed at so 
moderate a cruising speed as 250 m.ph. 
That speed will no doubt be exceeded. Some 
designers, however, tend to go too far in 
the pursuit of speed for, as Mr. Banks 
points out, if they were given an 
entirely free hand it is fairly certain 
that danger to the passengers would arise 
in really ‘‘ bumpy” weather, owing to the 
violent accelerations, great enough, indeed, 
to cause physical injury to seated passengers. 
Mr. Banks even hints that such designers 
might in the long run be impelled to con- 
vey their passengers strapped to stretchers, 
for sheer safety’s sake! On most air routes 
then ultra-high speeds are not necessary. If, 
for instance, the crossing of the Atlantic 
is scheduled as a single night’s journey, a 
quite modest standard of speed suffices. 
Few people want to start long after mid- 
night and still less to arrive before the rest 
of the world is awake enough to receive 
them. Moreover, very high speeds go inevit- 
ably with an increase in fares and a lower 
margin of safety. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions o 
our correspondents) 
SCIENCE, LIBERTY AND PEACE 

Sir,—My copy of Tat ENcIneer for August 
22nd was lost in transit, so I have had to resort 
to a hasty visit to a public library for sight of 
Mr, Felton’s last letter. However, I have also 
read his first one again, and I stick to my point, 
which still seems to elude Mr. Felton. 

Perhaps Shakespeare put it better : 


“ The fault, dear Brutus, is not in our stars, 
But in ourselves, that we are underlings.” 


I feel that Mr. Felton and also Aldous Huxley 
accept the prevalent view that the fault is not 
“ours,” but someone else’s. The scientist 
should not be scientific, the Government should 
not be Socialist, the Press should not be yellow, 
&e. 

I am well aware that each of us habitually 
blames the other fellow or some mythological 
entity ; I continually catch myself doing it. 
But this habit is, in my view, a grave defect in 
man, which should be remembered and corrected 
as often as possible, particularly when generalis- 
ing, because only when we each of us recognise 
our own responsibility shall we have any chance 
of improving matters. 

When we each of us repeatedly think of our 
own responsibility, when we each of us try to 
live wisely under such conditions as fate, or 
God, send us, then we may find and, in my view, 
shall find that there is not such a lot wrong with 
those conditions after all. 

In the ‘‘ Mechanicals’’ Journal for June, 
1947, there is a report of the address which 
Mr. W. H. Birks gave to the Scottish Branch 
in October, 1944. That address is a clear 
example of the attitude of mind I want to 
recommend, an attitude which, I feel, perhaps 
wrongly, is not to be found in Mr. Felton’s 
letters. In that address there are no complaints 
about industry, mass production or some other 
entity or group; only a gentle chiding of “ us ” 
the industrialists, masters and men, that we do 
not seem to be giving enough attention in these 
days to craftsmanship, supported by some 
examples of how our omission could be corrected. 

The world seems to be a sad place to all of us 
at times; but it is my fault and Mr. Felton’s 
fau't and John Smith’s fault, not the scientists 
or the Government’s fault. That is my point. 

H. G. P. Taytor. 

Shoreham-by-Sea, September 2nd. 
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Coal Mining Developments 


At a Press conference in London on Thurs- 
day of last week, Lord Hyndley, the chair- 
man, surveyed the work carried out under 
the direction of the National Coal Board during 
the last eight months and also indicated deve- 
lopments which are to be made in the future. 
He said that efforts to effect an immediate 
increase in coal production had not been with- 
out success, notwithstanding the setbacks 
that had been occasioned by two serious unoffi- 
cial strikes, and he pointed out, as an example, 
that the East Midlands division alone produced 
1,000,000 more tons in the first six months 
of 1947 than in the corresponding period of 
1946. Other divisions had also done well, 
and Lord Hyndley thought it was satisfactory 
to note that, up to August 23rd, the output 
of deep-mined coal had exceeded by 4,244,100 
tons the output in the comparable period of 
1946, whilst the average overall output per 
manshift had increased by 3°9 per cent. 
Those efforts, Lord Hyndley continued, were 
being supplemented by the Board’s endeavours 
to achieve rapid re-equipment and intensive 
mechanisation of large numbers of mines. 
There were, for instance, thirteen more Meco- 
Moore machines in operation than there were 
eight months ago, and it was hoped that twelve 
more would be installed by the end of the 
year, thus bringing the total number up to 
sixty-one. Dealing with long-term reorgani- 
sation, Lord Hyndley said that the Board 
hoped to have prepared by the end of the year 
at least one plan for a major reconstruction 
project in each of the forty-nine areas. Not 
all of those plans could be put in hand at 
once, but it was envisaged that not less than 
twenty would be begun in 1948, and the re- 
mainder in subsequent years. Each of the 
major reconstructions might cost anything 
up to £3,000,000 and might take as long as 
six years to complete, and for that reason the 
national economy might demand that some 
of them should be delayed in favour of minor 
reconstructions, the fruits of which would be 
more quickly seen. In addition to work on 
collieries, Lord Hyndley said that the Board 
had in hand plans for coke ovens on a large 
scale, the most important at present being the 
Nant-Garw project. Furthermore, there were 
plans for the erection of additional washeries 
and dry-cleaning plants, which would help in 
dealing with the problem of dirty coal. As 
to the short-term developments in hand, it 
was stated at the conference that the Board, 
in collaboration with the Ministry of Supply, 
was doing its utmost to speed the flow of 
essential supplies. Blanket orders for coal- 
face machinery alone to the value of £9,000,000 
had already been placed and, where necessary, 
machines and materials were being pooled and 
allocated by the Board so as to give maximum 
results. 
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SECTION G (ENGINEERING) 
R. J. Henderson (Ayrshire Electricity 
Board) read a paper on Monday morning, 
September Ist, entitled ‘‘ Scottish Water 
Power Development, with Special Reference 
to Electrical Problems.”’ 

The erection of the transmission lines 
necessary for the export of energy from the 
north is an important part of the develop- 
ment to be carried out by the North of 
Scotland Hydro-Electric Board, and the 
paper gave some indication of the general 
principles governing it. On the question 
of transmission voltage, -it was considered 
there were several advantages to be gained 
by transmission at 132kV, particularly 
over the shorter distances involved in the 
more southerly schemes. This being the 
standard voltage of the Central Electricity 
Board, its adoption by the Hydro-Electric 
Board would not require transformation 
at the delivery points. The construction 
costs for a limited amount of power would 
also be lower and it would be possible to 
reduce the number of routes required by 
the adoption of double circuit lines. The 
author therefore considered the problem 
on the assumption that the Hydro-Electric 
Board would adopt 132kV for the southerly 
areas and that the design and construction 
would be similar to that which had proved 
so successful on the grid. The transmission 
of energy in bulk from farther north was 
a separate problem and although it might 
prove convenient to interconnect the northern 
areas with the southern at 132kV, it was 
thought that transmission at this voltage 
might not prove satisfactory. The ultimate 
power transferred from the north might 
be over 500MW, requiring, at 132kV, eight 
additional circuits or four double circuit 
lines, together with a very large increase 
in the MVA reactive to obtain reasonable 
working conditions. It was suggested that 
it might be a wise decision to make pro- 
vision for transmission of a large bulk supply 
from the area around Inverness, where a 
collecting point might be established at 
132kV for transformation and transmission 
south at a higher voltage. The choice would 
rest between 220kV and 264kV. For 
transmission between the north and central 
Scotland only, the cost of erection would 
probably favour transmission at 220kV 
over a distance not exceeding 150 miles. 
Other factors, however, entered into the 
problem, such as the ultimate growth of 
load in the whole country, which might 
force the Central Authority to establish a 
primary transmission system at a higher 
voltage, leaving the existing grid as a general 
distribution system at 132kV. As the adop- 
tion of such a higher voltage might entail 
transmission of power farther south, the 
decision might well be in favour of 264kV. 
If 220kV were adopted for the Hydro- 
Electric Board bulk transmission, large 
transformer units would be required for the 
interconnection of the two systems, should 
a national decision favour the higher voltage 
of 264kV for a primary grid. 

In addition to the main transmission 
lines suggested, the Hydro-Electric Board, 
as the supply authority in the northern 
area of Scotland, would require to construct 
a considerable number of other 132-kV 
lines interconnecting the main generating 
and distribution points in the north of 


Scotland, and their protection with high- 
speed protective gear was regarded as an 
essential feature of the design and con- 
struction of the general system. In the 
case of the grid lines, the problem was 
solved by the adoption of ‘ impedance ” 
protection in the form of “ definite impe- 
dance,’ whereby the apparatus became 
operative instantaneously if the impedance 
between the circuit breaker and the fault 
was less than the line impedance. As this 
arrangement could only be applied with 
safety over 80 per cent of the feeder length, 
it was usual to install, in addition, the form 
of protective gear known as “ impedance 
time,’ in which the time of operation was 
proportional to the impedance of the fault 
circuit and therefore to its length. The 
earliest forms of impedance protection were 
installed on the grid circuits in Scotland 
and proved very successful in practice. 

The search after still shorter times of 
operation led to the evolution of other 
balanced systems of protection, without 
the use of pilot wires, and dependent for 
comparison between ends on carrier current 
transmitted over the lines themselves. The 
most recent form of carrier protection, 
using high-speed polarised relays for current 
phase displacement comparison, was described 
in a paper before the Institution of Elec- 
trical Engineers in February, 1947, by 
Messrs. Casson and Last, both members 
of the staff of the Central Electricity Board. 
This enabled complete clearance of a fault 
to take place in a time not greater than five 
or six cycles with the most modern high- 
speed circuit breakers. Much shorter clear- 
ance time might therefore be obtained on 
the North of Scotland lines than were thought 
possible when the original grid circuits were 
constructed, with a consequent decrease in 
the magnitude of the disturbance under 
fault conditions. The protective gear neces- 
sary on generators and transformers had 
already been well tried out in practice and 
should be available in high-speed form before 
the first installations are operating. 

Finally, the author said that the extent 
of the work still to be undertaken by the 
Hydro-Electric Board and the _ limited, 
if substantial, progress which had been made, 
prevented any detailed consideration of 
the scheme. Important questions regarding 
the proposed first development stage were 
still under discussion and decisions had still 
to be made which would affect the ultimate 
arrangements. Although the discussion in 
the paper was based on present-day load 
curves, the view was expressed that the same 
arguments would apply when the load was 
increased to double or more than double the 
present value. Incidentally, the author 
added, that he had no connection with the 
Hydro-Electric Board and the opinions 
expressed by him were in no way official. 

The President (Sir William Halcrow) 
remarked that hydro-electric schemes had 
the advantage that when the schemes were 
built and running, the cost of the unit of 
electricity was known and it was also known 
that the cost could never go any higher ; 
indeed, that it would gradually decrease. 
That was a fundamental advantage of the 
use of water power for the generation of 
electricity. Water was not a wasting asset, 
like coal or oil, and that was a fact which 
was not always fully recognised. His own 
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point of view was that with two schemes 
one steam and one hydro-electric, with th, 
cost of the unit exactly the same in the 
first year of operation, he would £0 for 
the hydro-electric every time. He would 
go farther and say that even if the cost jp 
the case of the hydro-electric scheme wa, 
higher than that of the steam station jp 
the first year of operation, he would stjjj 
go for the hydro-electric, for the reason he 
had just given, viz., that the cost of the 
unit would decrease as time went on. (py 
the other hand, no one knew what ¢oa| 
was going to cost. In the case of the schemes 
which the Hydro-Electric Board had jy 
hand the average cost would be between 
0-2d. and 0-4d. per unit, which was welj 
below the average for a steam station, 
Therefore, he hoped the Hydro-Electric 
Board would go ahead and develop these 
schemes. 

Mr. Henderson was cordially thanked 
for his paper. There was no discussion. 

The final paper on the morning of Sep. 
tember Ist was “‘ The Effects of Creep and 
Shrinkage: in Reinforced’ Concrete Strue. 
tures,’ by Mr. H. B. Seed. In this paper 
it is pointed out that the non-elastic defor. 
mations which occur in concrete have been 
the subject of many investigations since 
their effects on the stress distributions and 
deflections of reinforced beams were first 
demonstrated by Dr. Oscar Faber in 1928, 
but in spite of a great deal of research, 
very little has been published which is of 
direct assistance to the designer of rein. 
forced concrete structures. In this country, 
for example, apart from a modification in 
the D.S.I.R. Code of Practice, with regard 
to reinforced concrete columns, standard 
methods of design have remained compara- 
tively unchanged during the last twenty 
years. During this period, however, a 
number of methods have been put forward 
by which the magnitude of creep and shrink. 
age effects in reinforced concrete members 
can be calculated, and the object of this 
paper is to compare the relative merits 
of these methods with a view to their incor. 
poration in routine design procedure. 

Professor A. D. Ross said that the 
modular ratio was, at its best, only a crude 
approximation, because even if we got the 
right modular ratio it could only be right 
at one moment in the life of the structure. 
Had the time come to abandon this theory, 
which was only a clumsy artifice, and 
design reinforced concrete structures—as 
could well be done—on the basis of their 
ultimate strength ? 

The author said he agreed. His paper 
was intended for those people who used 
the modular ratio method, the point being 
that if this was used then the right ratio 
must be adopted and that involved an 
increase in the present figure. 

A vote of thanks was given to the author. 





SEecTION B (CHEMISTRY) 

In the course of a discussion in Section 
B on Monday on the chemical resources 
and industries of Scotland, Mr. A. G. E. 
Robiette, of John Miles and _ Partners 
(London), Ltd., dealt with the industrial 
uses of hydro-electric as distinct from the 
application of power for rural electrification 
and agricultural purposes. The object 
was to indicate the potentialities of the 
North of Scotland Hydro-Electric Scheme, 
which is partly under construction. 

A large consumer of power, said Mr. 
Robiette, was that group of electro-thermal 
processes wherein the power was used to 
supply the heat required by the endothermic 
reaction necessary to extract oxides, which 
were difficult to reduce. A notable example 





Sept: 


of tha 
alumi 
tion | 
fe:T0-8 
ferro-a 
carbid 
other 
were t 
ing th 
the 1 
or ele 
produ 
gen pt 

Em 
of fert 


‘ jmpor' 


ferro-s 
chrom 
of an 
by th 
would 
our il 
would 
impor 
estimé 
annur 
For tl 
matel 
An 
pract 
prese! 
dum, 
were 
fracte 
impo! 
estim 
appre 
woul 
190,0 
In 
cium 
plant 
manu 
they 
powe 
tons 
fines 
be a 
prod 
sent 
annu 
kWa 
reloc 
alrea 
in tl 
phat 
ther 
shou 
to § 
As 
Scot 
niun 
alun 
figui 
near 
the 
nica 
of t 
lanc 
tion 
cost 
but 
whi 
refr 
meé 
kW 


pro 


dev 
mal 
low 
anc 
of | 
im] 
pro 
zin 














Sept. 19, 1947 





of that already in the Highlands was the 
aluminium industry. Others were the reduc- 
tion of magnesium, the production of 
ferro-silicon, ferro-chromium, and _ other 
ferro-alloys, the manufacture of calcium 
carbide, silicon carbide, phosphorus and 
other electro-chemical products. Then there 
were the purely electrolytic processes involv- 
ing the use of aqueous solutions, such as 
the refining of copper, nickel and zine, 
or electrochemical processes such as the 
production of caustic soda, chlorates, hydro- 
en peroxide and other chemicals. 

Emphasising the outstanding importance 
of ferro-alloys to our steel industry, and the 
importation in considerable tonnages of 
ferro-silicon, silico-manganese, and_ ferro- 
chromium, he envisaged the establishment 
of an important industry in the Highlands 
by the use of hydro-electric power, which 
would, at the same time, appreciably reduce 
our import-export deficit, some of which 
would be in “ hard ”’ currencies. Our annual 
import requirement of these alloys was 
estimated at approximately 45,000 tons per 
annum, representing about £1-5 million. 
For the production of such tonnages, approxi- 
mately 360,000,000kWi would be required. 

Another group of electro-thermal products, 
practically all of which are imported at the 
present time, included carborundum, alun- 
dum, graphite and carbon products. These 
were used principally as abrasives and as re- 
fractories for the electrical industry. .The 
import requirement of these products was 
estimated at 55,000 tons, representing 
approimately £1-2 million per annum, and 
would involve aconsumption of about 
190,000,000k Wh. 

In 1938 we imported 65,000 tons of cal- 
cium carbide, and although some large 
plants were installed in this country for the 
manufacture of carbide during the war, 
they were still operated on steam-generated 
power. It is considered that some 30,000 
tons could be made in Scotland and the 
fines converted to cyanzmide, as there might 
be an increasing demand for this latter 
product for plastics. This would repre- 
sent approximately £0-7 million and an 
annual consumption of about 100,000,000 
kWn. It was also suggested that the 
relocation and possible expansion of an 
already old-established phosphorus industry 
in the Midlands employing imported phos- 
phates for the manufacture, by the electro- 
thermal process, of elemental phosphorus, 
should be seriously considered in relation 
to Scottish hydro-electric power. 

As regards the light metals, although 
Scotland already had a considerable alumi- 
nium industry, we imported 46,000 tons of 
aluminium ingots in 1938, and last year the 
figure was nearly 92,000 tons, representing 
nearly £7,000,000, and this principally from 
the dollar area. There was no reason, tech- 
nically, why a very considerable portion 
of this tonnage could not be made in Scot- 
land, provided the economics of the opera- 
tion justified it. It might mean that the 
cost of power would have to be adjusted, 
but this was a matter of internal economics, 
which might have to be done to help to 
refresh the external trade deficit. It would 
mean thé use of approximately 1,750,000,000 
kWh per annum if all this aluminium were 
produced. 

Magnesium manufacture in this country— 
developed during the war and using ther- 
mally produced power—had fallen to a very 
low figure, owing to the drop in demand, 
and it was not regarded as a potential user 
of Scottish hydro-electric power, but great 
importance was attached to electrolytic 
processes for refining and extracting copper, 
zinc, nickel and certain other metals, large 
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tonnages of which were refined abroad, 
and it was suggested that consideration 
should be given to the use of Scottish hydro- 
electric power for the production of zinc 
and nickel. This would replace considerable 
tonnages of coal now being used for the 
Mond process of nickel extraction, and the 
production of zinc in retorts. It was not 
thought it would be of much economic 











Suggested Production Plan for Scottish Hydro-Electric 
Industries 
4 { — 
| Annual Energy 
| produc- | consump-| Value, 
tion, tion, | £ 
tons million | 
| kWh 
+: haa a nee A a 
Ferro alloys ... 45,000 | 360 1,500,000 
Calcium carbide _ 30,000 100 | 700,000 
Graphite and carbon | 
products [ ae 200: 
Carborundum and | ( 55,000 | 190 1,200,000 
abrasives J 
Aluminium an 70,000 | 1,340 5,250,000 
Fused products : | | 
glass, &c. aS 10,000 | oe | 500,000 
Electro-chemical | 
products 20,000 | 90 | 600,000 
Totals... 2,090 £9,750,000 


advantage to establish a copper refining 
industry in Scotland, as the power consump- 
tion was small and large plants already 
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existed in the Colonies. For the electrolysis 
of aqueous solutions, an annual production 
of 20,000 tons per annum was envisaged with 
a consumption of about 90,000,000kWh. 
The accompanying table summarises ‘the 
developments which Mr. Robiette considered 
possible. 

The view was expressed that if allowance 
were made for the importation of certain 
raw materials, the above production would 
reduce our trade deficit by about £7,000,000 
per annum, whilst there was no reason why 
some of this production should not be 
expanded to provide exports. The esti- 
mated power consumption was about one- 
third of what it was possible to generate 
in the north of Scotland, whilst large 
quantities of silica rock, limestone, silica 
sand, dolomite and other rock minerals, 
which would be required, could be obtained 
from Scottish sources. This would lead to 
considerable quarrying and mining opera- 
tions and constitute a considerable addi- 
tional industry. Emphasis, however, was 
laid on the important problem of planning 
and grouping the various industries, the 
inter-linking of the various chemical pro- 
cesses with the use of the by-products, 
harbour and inland transport facilities, 
railway electrification, &c. 


(To be continued) 


A Pneumatic Balance and Transmitter 


EASURING instruments may be grouped 
into two classes, viz., deflection (motion 

or position) balance and “null” position 
or force balance. Common _ corresponding 
examples are a pressure gauge and a potentio- 
meter. Instruments in the first class are almost 
always self-actuated, i.e., the energy produced 
by the function being 
measured is absorbed by 
an elastic member which 
provides the restraining 


Weighbeam 


employ, in one form or another, the principle 
of the beam scale, by which the unknown 
(weight) is balanced against the known (weight) 
at a known distance from the pivot. The 
pneumatic transmitters now being made by 
Electrofio Meters Company, Ltd., Park Royal, 
London, N.W.10, are claimed to represent 


Throttle Tip 


Pivot 
H\ ) / Nozzle 





or controlling force. As T 
the calibration of such 
instruments may change 
with continued service, 
or through the effect of yp Ries 








the surrounding con- Gauge 
ditions of use, sustain- 
ed high sensitivity and 
precision are difficult 
to obtain. The instru- 
ments in the second 
class—which may be ‘ 
manually or mechanically balanced—have long 
been preferred for measurements requiring the 
maximum attainable precision. 

** Null ” position or force balance instruments 
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Reaction 


\ 
Diaphragm Restriction 
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FIG. 1—PRINCIPLE OF PNEUMATIC BALANCE 


fresh applications of this familiar principle. 
The operating principle is shown in Fig. 1. 
The force developed by some condition or 
property of the variable is transmitted, by a 





FIG. 2—DIFFERENTIAL PRESSURE TRANSMITTER 
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pivoted weighbeam, to a reaction diaphragm. 
Compressed air, admitted through an orifice, 
bleeds at the nozzle, being restricted in its 
flow by the throttle tip mounted on the weigh- 
beam. A very small motion of the throttle 
tip—less than 0-004in—completely opens and 
closes the nozzle. As the force produced by 
the process variable attempts to move the 
weighbeam, the throttle tip approaches the 
nozzle. The resulting restriction of the flow 
of air from the nozzle causes an increase in 
pressure on the upstream side of the nozzle, 
which is immediately transmitted to the 
reaction diaphragm. The force produced by 
the diaphragm tends to cause the weighbeam 
to move in the opposite direction. The result 
is that the throttle tip is held at just the distance 
from the nozzle which gives a stable balance 
of forces. 

Since the total motion of the throttle tip is less 
than 0-004in, and the motion of the reaction 
diaphragm is still less, the diaphragm does not 
change in effective area, and the air pressure 
on the reaction diaphragm is, therefore, a 
straight-line function of the variable force. 
Calibration is effected by establishing the ratios 
of lever lengths, the size of the reaction dia- 
phragm, and the desirable range of transmitted 
pressure values. The pressure is conducted 
to any remote situation by means of copper 
tubing. The receiving instrument is a pressure 
gauge’ connected to the tubing, and scaled to 
requirements. The calibration is direct between 
the measured variable and the pneumatic 
pressure, ¢.e., there is no “‘ double calibration ”’ 
—first of the measuring instrument and then 
of the transmitter. The receiving instruments 
are calibrated in terms of pressure only, and 
any pressure gauge can be used with any 
transmitter. 

A sectioned, interior view of a differential 
pressure transmitter, as employed for the 
measurement of flow rate, is given in Fig. 2. 
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act that produced by diaphragm L, multiplied 
by its lever arm to point A, the throttle tip F 
will approach the nozzle G until the pressure 
builds up sufficiently. Conversely, too large a 
force developed by the diaphragm I will cause 
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area and are not subjected to the repeate 
flexing which causes trouble with  glaok 
diaphragms. 

The range of the transmitter can be readij 
changed by making a few minor adjustment, 
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FiG. 4—DIFFERENTIAL VAPOUR PRESSURE MEASUREMENT 


the throttle tip te withdraw from the nozzle 
slightly and reduce the pressure on the dia- 
phragm I. The result is that the throttle tip 
is held at just the distance from the nozzle 
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FiG. 3—LIQUID DENSITY MEASUREMENT 


In this, the differential pressure to be measured 
is exerted across the differential diaphragm L, 
The force produced is transmitted through the 
push-rod K by weighbeam E pivoted at point A 
to the reaction diaphragm I. The compressed 
air is admitted through an orifice and bleeds 
from the nozzle G, being restricted in its flow 
by throttle tip F, mounted on the weighbeam 
E. The back pressure on the nozzle is con- 
ducted to the reaction diaphragm I. Any 
motion of the throttle tip F will, therefore, 
produce variations in pressure on the reaction 
diaphragm I which are directly proportional 
to the changes in force produced by the dia- 
phragm L. If the force developed by the 
pressure on diaphragm I, multiplied by its 
lever arm to point A, is not sufficient to counter- 


which will cause a stable balance of forces. 

As ordinarily used, diaphragms change their 
effective area with stroke, thereby complicating 
calibration, or if used slack to avoid change in 
effective area, they shrink or crack, due to 
repeated flexing. In the Electroflo transmitter 
the movement of the nozzle tip F required to 
change the nozzle back pressure over the full 
range is only 0-004in. The movement of the 
differential diaphragm L required to produce 
this throttle tip action, due to both the tilting 
and deflection of the weighbeam, is approxi- 
mately 0-Olin for 100in water gauge differential 
range. The motion of diaphragm I is smaller 


than either of these figures. These amounts of 
motion, therefore, are so small that the dia- 
phragms do not change appreciably in effective 


or substituting a few simple parts. For example, 
a transmitter can be used for any range between 
Oin to 27in and Oin to 50in water gauge by merely 
changing the position of the reaction diaphragm 
on the weighbeam and thereby the length of its 
lever arm. The base of the reaction diaphragm 
chamber is slotted to facilitate this change. The 
range may be increased further by changing the 
diaphragm plates H and J and diaphragm I, 
thereby changing the effective area of the 
diaphragm. This change is easily made as the 
diaphragm push-rod swings out to the side of the 
weighbeam. It is not necessary to remove the 
push-rod from its connection to the weighbeam. 
Range suppression can be accomplished by 
using more weights on the weighbeam than 
are required to counterbalance the weighbeam 
itself. It is then necessary for the differential 
pressure to build up to the amount of suppres- 
sion before the throttle tip begins to throttle 
the air flow from the nozzle. As much as two- 
thirds of the maximum range may be sup- 
pressed. Plus and minus scales (compound 
ranges) can be furnished in practically any 
desired combination. 

In many cases where the fluid under measure- 
ment will either congeal or vaporise in con- 
necting lines exposed to atmospheric tempera- 
ture, the transmitter may be saddle-mounted 
directly on the flow pipe, and the short con- 
necting pipes and diaphragm casing insulated 
to keep the fluid in the meter chambers at 
the pipe line temperature. This plan eliminates 
the need for heated seal pots or purging systems, 
and has, we understand, proved very successful 
in the measurement of industrial fuel oil and 
of liquid ammonia in various concentrations. 
For heavier pitch and residue fuels, the dia- 
phragm is replaced by a piston, which is free 
to move in the meter chamber forming the 
cylinder. 

For liquid density measurement (Fig. 3) 
a sample of liquid is introduced into the centre 
of the body and flows through an annular space 
formed by a diffuser ring, and out through the 
top and bottom discharge lines. The propor- 
tions of the annulus are carefully worked out 
to minimise the sampling lag without introduc- 
ing errors due to velocity. The liquid buoys 
up the displacer, which is mounted rigidly on 
the weighbeam. ‘The latter pivots on_ ball 
bearings and is so counterbalanced that the 
liquid of the minimum density for which the 
transmitter is calibrated will just start to 
lift the displacer. Thereafter, the operation 
is as previously described. The pressure of the 
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jiquid in the measuring chamber is sealed in 
py flexible bellows, the construction of which 
giiminates the effects of changes in line pressure. 

The same principle can be applied to instru- 
ments designed to transmit indications of 
liquid levels. 

Yet another example of its application is 
to the measurement of differential vapour 
pressure. In this case the instrument (Fig. 4) 
js equipped with a bellows which has the 
external cup evacuated and partially filled with 
the reference liquid which develops a definite 
vapour pressure, corresponding to the tem- 
perature to which it is subjected. The unit 
is arranged for mounting on a nozzle on the 
side of a tower or vessel. The cup containing 
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the reference liquid is exposed to the tower 
temperature, and the tower pressure is admitted 
to the inside of the bellows. The transmitter 
will, therefore, measure the difference in pressure 
between that in the tower and the vapour 
pressure of the reference liquid. Therefore, 
if the reference liquid be a pure sample of the 
product produced in the vessel, the differential 
pressure will be an indication of the percentage 
of a second constituent that is present. Any 
range of differential pressure between reference 
liquid and tower pressure is available between 
0-25 lb and 20 1b per square inch for static 
pressures up to 600lb per square inch. Sup- 
pression of the scale spread up to 75 per cent 
is possible. 


Fifty Years of Sulzer Diesel 
Engines 1897-1947 


N order to commemorate the putting in 

hand of the first diesel engine at Winterthur, 
on August 1i, 1897, Sulzer Bros, (London), 
Ltd., of 31, Bedford Square, London, W.C.1, 
have just published a special issue of the Sulzer 
Technical Review, No. 2, 1947, entitled ‘ Fifty 
Years of Sulzer Diesel Engines, 1897-1947.” 
It is pointed out that the full story of the 


, ERECTION AND PREPARATION FOR TESTING OF 7300-B.H.P. TWO-STROKE MARINE 


development of the Sulzer diesel engine goes 
back to 1879, when the young Rudolph Diesel, 
having completed his studies, came to Winter- 
thur to the works of Sulzer Brothers to famil- 
iarise himself with shop practice. When he 
published his official specification in 1893 and 
started work on the practical realisation of his 
idea, it was a matter of course for him to seek 
0-operation with the Sulzer firm, and already, 
in May, 1893, a temporary agreement was 
signed by which the firm secured the right to 
the Swiss patent and provided for the manu- 
facture of the new engine. The trial engine 


was started on August 11, 1897, from which 
date the history of the Sulzer diesel engine 
begins, 


In 1898 the trial unit of 20 h.p., a 
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vertical, single-cylinder engine, with a 260mm 
bore and a 410mm stroke, running at 160 r.p.m., 
was completed. In half a century that rudi- 
mentary engine has given place to the modern 
Sulzer engine of several thousand horse- 
power, which is now built in various forms for 
marine propelling and auxiliary units, land 
power station engines, locomotives and engines 


; 





for many branches of trade and industry. 
Sulzer Brothers can justly claim to have been 
the first firm to recognise the special advan- 
tages of the two-stroke cycle for diesel engines. 
The first directly reversible Sulzer marine engine 
of this type was built in 1905, and it was a 
four-cylinder unit, developing 90 b.h.p. at 
375 r.p.m., with a bore of 175mm and a stroke 
of 250mm. By 1911, outputs of 600 b.h.p. 
per cylinder were reached, giving 2400 b.h.p. 
four-cylinder engines. The next step was the 
introduction of port scavenging and the Sulzer 
extra-charging system. This principle was 
introduced in the Italian mail ship ‘‘ Romagna,” 
and the cargo and passenger ship ‘‘ Monte 
Penedo,” which still runs with the same engines 
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under her new name ‘Sabar.” After the 
first world war the capacity of the engine was 
increased and an outstanding liner propelled by 
engines of Sulzer two-stroke design is the 
Fairfield-built quadruple-screw passenger liner, 
** Aorangi,” of 23,000 tons displacement, with 
engines developing 13,000 b.h.p. at 130 r.p.m. 
In twenty years this outstanding ship, owned by 
the Union Steamship Company, of New Zealand, 
has covered over 1,600,000 nautical miles. 
Ten years after the 1914-1918 war almost one- 
third of the motorship tonnage under construc- 
tion in the world’s shipyards was being equipped 
with Sulzer engines. Meanwhile, work was 
proceeding at Winterthur with the develop- 
ment of the direct-injection of the fuel, and in 
1934 a thermal efficiency of 42-3 per cent was 
obtained on the test bed with a direct-injection 
Sulzer engine. Other noteworthy engines 
were the installation for the Dutch liner, 
** Oranje,”’ of 12,500 h,p., and the 50,000 h.p. 
installation at the Shanghai power station ; 
also two 9000 b.h.p. single-acting two-stroke 
engines for Bucharest and three double-acting 
two-stroke 7500 h.p. engines for Kubal oil- 
electric power station in Switzerland. The 
development of Sulzer engines for railway 
transport followed similar successful lines and 
it has been widely recorded in our pages. We 
illustrate herewith the erection and preparation 
for testing of the new single-acting, direct- 
reversible two-stroke marine engines of 7300 
b.h.p. at 132 r.p.m. in the Winterthur works. 
The engine is of the latest design, with lateral 
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scavenge pumps for each cylinder, wh ch gives 
the same scavening conditions for all cylinders 
and uniform cylinder loading, and is very 
convenient for series production. The fuel 
pumps are in the middle of the engine and the 
standardised control station of the modern 
Sulzer engine at end of the engine is fitted with 
interlocked controls, so that false manoeuvres 
are precluded. Engines of this diesel type, 
built by Sulzer Brothers to-day, cover an out- 
put range of from 40 b.h.p. to almost 20,000 
b.h.p. per unit. It can be safely assumed that 
the development of this engine is not yet 
concluded and research work at Winterthur 
directed towards the further improvement of 
the Sulzer engine still goes on. 
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The British India Steamer 


“* Kampala ” 

THE passenger and cargo liner ‘‘ Kampala,”’ 
10,304 tons, has recently been handed over 
to the British India Steam Navigation Com- 
pany, Ltd., by her builders, Alexander Stephen 
and Sons, Ltd., Linthouse, Glasgow. The 
view reproduced above, which was taken on 
her acceptance trials, shows her clean lines 
and handsome appearance, and gives some idea 
of the spacious accommodation provided for 
her passengers. 

The dimensions of the vessel are 480ft 
length, 66ft beam and 41ft depth to shelter 
deck. She has been built for the Indian Ocean 
service of the British India Company, between 
India and the East Coast of Africa, and has 
been fitted to carry general and refrigerated 
cargo as well as a large number of both Indian 
and European passengers, totalling some 1640. 
Her ship’s company number 223 officers and 
crew. 

The machinery, which has also been con- 
structed by the builders, consists of twin sets 
of single reduction geared turbines, taking steam 
from three oil-burning Babcock boilers. 

The “ Kampala ”’ is the first of two vessels 
now building to augment the company’s Indian 
Ocean service which, before the war, was 
served by the two Linthouse ships ‘“‘ Kenya ” 
and “‘ Karanja,” built some sixteen years ago. 
The “ Karanja ” was sunk while serving as.an 
assault ship and the “‘ Kenya ”’ has been retained 
by the Admiralty. While the new vessels are 
generally similar to the old, they embody the 
great advances that have been made since 
1930 in every department of structure, accom- 
modation and machinery. Faster and with a 
greater cargo capacity than their predecessors, 
they are worthy upholders of the traditions 
both of the British India Steam Navigation 
Company, Ltd., and of Alexander Stephen and 
Sons, Ltd. After highly successful trials, during 
which she attained a speed of 184 knots and a 
power of about 9000 s.h.p., the “ Kampala ”’ 
is now preparing for her maiden voyage from 
Tilbury, whence she will shortly sail to take 
her place in the Indian Ocean Service of her 
owners. 
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Generating Plant Extensions 


THE Central Electricity Board has prepared 
programmes of generating plant extensions for 
the years 1951 and 1952, providing for the 
installation, in selected stations and projected 
new stations associated with the grid, of addi- 


tional plant amounting in the aggregate to 
3,923,500kW and involving an expenditure of 
nearly £190,000,000. The programmes, which 
include the construction of fourteen further 
new generating stations—seven in each year— 
comprise over sixty separate projects and 
provide for additions of 2,306,500kW to be in 
commission by the winter of 1951 and 
1,617,000kW by the winter of 1952. 

Hitherto it has been the practice of the Board 
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extensions as well as new stations, not only the 
fourth but also the fifth year ahead. 

At the present time, work is in progress at 
varying stages on earlier extension programmes 
which have already been announced by the 
Board and which provide for the installation of 
about 6,000,000kW of additional plant, includ. 
ing seventeen new generating stations, by the 
winter of 1950. The plans for the expansion of 
the country’s generating resources to meet the 


Details bel extensions, 





























Scheme area. | Name of station. | Owners. ‘Generating ‘Boilers, 
| sets, number) number and 
and capacity| capacity 
(kW), (Ib. /hour). 
Scotland Portobello... Edinburgh Corporation .. eae 000 vey end) vee. sont OOOO 1 Br < 540, 000 
North - West | Warrington Warrington Corporation... 1 x 20,000 x 200, 000 
England and | Carrington Manchester Corporation 1 x 60,000 360,000 
North Wales | Westwood... Wigan Corporation 1 x 30,000 + x 300,000 
Bolton Bolton Corporation 1 x 30,000 | 2x 180,000 
1x 1,250* 
Whitebirk... -| Blackburn Corporation ... 1 x 40,000 | 3x 150,000 
Chadderton Oldham Corporation 1 x 60,000 | 2x 360,000 
Clarence Dock ...| Liverpool Corporation 1x 50,000 | 2x 350,000 
Ix 1,500* 
Mid-East Sculeoates... ...| Kingston-upon-Hull C paar ion ... 1 x 30,000 | 2x 190,000 
England Skelton Grange...| Leeds Corporation ... ; i 1 x 60,000 | 1x 550,000 
Keadby{ ... ...| Central Electricity Board 3 x 60,000 | 3x 550,000 
Lincoln... ..| Lincoln Corporation 2x 20,000 ; x 120,000 
Thornhill ... Yorkshire E.P. Company 1 x 45,000 x 180,000 
Central Hardingstone ...| Northampton E. LJ P.Company . 1 x 30,000 | 2x 190, 000 
England | Stourport ... Shropshire, Worcestershire and ‘Staffordshire E.P. 
Company ; 1 x 60,000 | 1x 525,000 
Staythorpe Derbyshire and Nottinghamshire I EP. Company 1 x 60,000 | 3x 240,000 
Walsall... West Midlands J.E.A. 2x 30,000 | 3x 150,000 
Meaford .| North-West Midlands J. E.A 2x 60,000 | 4x 360,000 
South - East | Fulham Fulham Borough Council 1 x 60,000 —_ 
and Littlebrook Kent E.P. Company 2x 60,000 | 4x 360,000 
East England | Rye House Northmet Power Company 2x 30,000 | 2x 330,000 
2x 2,000* 
Hackney ... Hackney Borough Council 2x 30,000 | 4x 190,000 
Battersea ..._ ...| Battersea Borough Council 1x 30,000 | 2x 190,000 
Banksidef... .| City of London E.L. Company 2x 60,000 | 4x 360,000 
South - West | Plymouth... ...| Plymouth Corporation = 1 x 30,000 -- 
England and } 1x 1,250* : 
South Wales | Portsmouth Portsmouth Corporation see eee veel 1X 30,000 | 2x 190,000 
Poole * Bournemou th and Poole E 8. Company 1x 50,000 | 2x 300,000 
Usk Mouth+ Newport Corporation. bss 6 x 60,000 [12 x 360,000 
Carmarthen Bay | Llanelly and District E. 8. Company ae 2x 60,000 | 4x 360,000 














* Auxiliary sets. 
t New stations. 


¢ Cancelling a previous direction for 2 x 50,000kW sets and 4 x 360,000 Ib per hour boilers. 


to plan for the additional generating plant 
required to meet the country’s electricity needs 
four years ahead and, as far as possible, to 
arrange for work on new generating stations to 
be begun five years ahead. In view of the longer 
periods now required for the completion and 
commissioning of new plant, the Board has 
this year extended its plans to cover, in 


anticipated needs between now and the winter 
of 1952 thus envisage the provision of nearly 
10,000,000kW, including thirty-one new 


stations, at an estimated cost approaching 
£450,000,000. 

Above we give a list of generating plant and 
boilers for which arrangements have been made 
since January 1, 1947. 
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Ship Welding Research 


RITISH shipbuilders have for some time 
B peen aware that for various reasons we Iding 
will become increasingly necessary and that 
the day may be approaching when welding 
will displace riveting in the building of ships. 
A significant number of all-welded ships have 
peen or are being built in this country. A 


as follows. The ‘‘ Ocean Vulcan” has been 
trading across the North Atlantic for the past 
fifteen months, during which time a party of 
investigators have been engaged in the task 
of making a very comprehensive record of 
all the various forces which the sea can impose 
on the ship’s structure in all sorts of weather. 





S.S. **CLAN ALPINE" 


great step forward was taken during the late 
war, when the Americans used welding almost 
exclusively in the construction of their enor- 
mous emergency war programme, but this 
complete break with old-established practice 
was attended, not unnaturally, by some 
failures and naval architects were therefore 
confronted with the task of discovering why 
those failures occurred and how their recur- 
rence could be avoided. It is evident that 
the problem which faced the U.S.A. faces 
this country, too, and this was realised in 1943, 
when the Admiralty set up a Ship Welding 
Committee to investigate the problems arising 
from the employment of welding in ships’ 
structures and to advise on methods for their 
solution. 

A very complete outline of the work of the 
committee has been given in a paper read 
before the Institution of Naval Architects in 
April, 1946, which is recorded in the Tran- 
sactions of the Institution. Part of this inves- 
tigation has been a series of experiments of a 
comparative nature, to find out exactly how 
far and in what respects riveted and welded 
ships differ in their behaviour on service, 
while other sections of the work have been 
concerned with the stresses induced by welding 
and the characteristics of the steel used in 
welded ships. Further details of some of the 
more recent research work sponsored by the 
Admiraity Ship Welding Committee were 
given at a recent Press conference in London. 

The culmination of these years of research 
and investigation has been reached in the 
present experiments on the cargo ships S.S. 
“Clan Alpine’’ and S.S. “ Ocean Vulcan.” 
The two steamers are almost identical in 
design but with the significant difference that 
whereas the ‘‘ Clan Alpine,’’ which was built 
in Sunderland, is almost wholly riveted, the 
“Ocean Yulcan,” built in Richmond, Cali- 
fornia, is almost entirely welded. In both 
ships the scantlings are identical but slightly 
larger plate widths were used in the ‘‘ Ocean 
Vulean.”’ 

These experiments have two principal aims : 
to establish the fundamental differences, if 
any, between riveted and welded construction, 
and, at the same time, to test out conventional 
theories of stress behaviour of hull structures 
on actual ships. The latter investigation has 
never before been approached with such 
completeness as in the current experiments, 
Briefly, the scope of the present trials is 





DURING HORIZONTAL BENDING CYCLE 


Although there is little technical novelty in 
most of the instruments used for this work, 
many of the applications are interesting. 
Moreover, the whole series of tests constituted 
a major feat of instrumentation, which is the 
more notable because the work was carried 
out under normal (and occasionally abnormal) 
sea-going conditions. In all, nearly 1000 
instruments were installed and some idea of 
the task involved in 
the recording can be 
gathered from the in- 
formation that it was 
necessary to record 850 
readings simultaneously 
every half-second. 

To measure the ex- 
ternal forces produced 
by the ocean on the 
ship, electrical pressure 
gauges and  accelero- 
meters were employed 
in large numbers. At 
the same time, recording 
profile indicators were 
used to show the pro- 
file of the waves on 
the hull simultaneously 
with the recording of 
force and _ pressure. 
These profile indicators 
consisted of pressure 
switches spaced out in 
rows and fitted to the 
outside of the hull. Each 
wave profile indicator 
was wired to a separate 
indicating lamp mount- 
ed ona central recording 
panel. The indicating 
lamps were arranged in 
rows to simulate the 
disposition of the indi- 
cators on the hull. As 
each indicator became submerged by a wave, 
so the corresponding lamp on the panel was 
illuminated. 

A portion of the instrument panel is shown 
in the accompanying engraving. The central 
part of this panel is occupied by banks of 
instruments for indicating pressure gauge 
and accelerometer readings, wind, pitch, roll, 
ship speed, engine speed, &c. Above and 
below these instruments are the rows of lamps 
for wave profile indication. This panel was 
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photographed at half-second intervals, using 
a cine camera to obtain a statistical record 
of the wave profiles and of the resulting pres- 
sures, forces, accelerations, &c., imposed on 
the ship. 

While these sea trials of the ‘‘ Ocean Vulcan ” 
were going on, her half-sister, the “ Clan 
Alpine,” was subjected to a series of bending 
tests in still water, to establish the relation 
between the external forces and their effect 
on the structure. This was done by flooding 
holds with water and measuring the strains 
produced on the hull. A whole cycle of vary- 
ing bending forces was imposed and it is hoped 
that this cycle will cover the actual conditions 
as measured at sea, so that the corresponding 
strains likely to be met at sea can be deduced. 
In these trials the ship was sometimes given 
a heavy list, to simulate rolling, and sometimes 
a heavy trim, to simulate these attitudes in 
a seaway. Our first illustration shows the 
‘*Clan Alpine ’’ heavily listed, in preparation 
for the horizontal bending cycle tests which 
reproduce rolling conditions. Bending deflec- 
tions were measured by theodolite. Many 
of the strain measurements were made on elec- 
tric strain gauges, and the complete tests in- 
volved nearly 100,000 instrument readings. 

The “ Ocean Vulcan’? has now completed 
her term of experiments at sea and is being 
prepared to undergo a series of still-water 
experiments in repetition of those carried out 
on the ‘ Clan Alpine.” 

As a result of these trials, it will be possible 
to compare the effects of external forces on 
the two methods of construction. Although 
the practical work of the trials should be 
completed in about six months’ time it is 
evident that the computation and analysis 
of the mass of data accumulated in the sea 
and still-water experiments will occupy a 
much longer time and a full analysis may not 
be available for some years. Enough has 
been revealed, however, from a preliminary 
survey of the results to indicate that some 
interesting and perhaps unsuspected facts 
will emerge from these experiments. 

Concurrently with these investigations on 
ships themselves, laboratory research has 





OF CENTRAL RECORDING PANEL 


been carried out at Cambridge University 
and elsewhere to find out whether the “ locked- 
up ” stresses known to be caused by welding 
were harmful and also to discover whether 
welding has any detrimental effects on the 
steel. So far the investigations have given 
negative answers to both these questions, 
but it has been shown that certain steels under 
particular conibinations of low temperature 
and stress are liable to fracture in a brittle 
manner. Fortunately, these conditions and 
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these particular steels are rarely encountered, 
but steps are being taken to guard against 
their occurrence. 

Some indication of the scope of the work 
undertaken by the Admiralty Ship Welding 
Committee is contained in the following list, 
which is representative of the official publica- 
tions and of the papers on the work of the com- 
mittee, read to technical Institutions. 

(1) Memorandum M 2, “‘ The Application of 
Electric Are Welding to Ship Construction,” 
H.M.S.O., 1946, 1s. net. 

(2) Memorandum M 3, “‘ Repairs to Welded 
Ships,’’ H.M.S.O., 1946, 9d. net. 

(3) Memorandum M 4, “‘ The Examination of 
Are Welds in the Shipyard,” H.M.S.O., 1946, 
ls. net. 

(4) Report R1, “ Report on Hogging and 
Sagging Tests on All Welded Tanker M.V. 
* Neverita,’”’ H.M.S.O., 1946, 7s. 6d. net. 

(5) “The Work of the Admiralty Ship- 
Welding Committee,” Sir Amos L. Ayre and 
G. M. Boyd, Institution of Naval Architects, 
1946. 

(6) ‘* Structural Investigations in Still Water 
on the Welded Tanker ‘ Neverita,’’’ Institution 
of Naval Architects, 1946. Part I, “‘ Develop- 
ments in Instruments for Measurement of 
Strain and Defiections in Ships’ Structures,” 
by F. B. Bull; Part I, “The Tests and Their 
Results,” by R. B. Shepheard and J, Turnbull. 

(7) “‘ Stresses and Deflections of Two Cargo 
Liners during Launching,” by K. J. Pascoe, 
Institution of Engineers and Shipbuilders in 
Scotland, 1946. 

(8) “ Structural Investigations in Still Water 
on the Tanker ‘ Newcombia,’”’’ by F. B. Bull 
and R. B. Shepheard, North-East Coast Insti- 
tution of Engineers and Shipbuilders, 1947. 





Radiant Heat Units for 
Workshops 


For some considerable time, radiant heating 
units have been employed for heating in hos- 
pitals, public buildings and similar places, and 
we have recently received particulars of a 
radiant heat panel unit which has been deve- 
loped by Richard Critall and Co., Ltd., for 
factory heating purposes. These panels, known 
as the “ Sunzway” radiant units, can be 
employed successfully in existing buildings, 
where invisible, embedded panels cannot be 
fitted. They are particularly intended. for 
installing in shed type buildings, factories, 
stores, &e., where well-diffused and effective 
warming is required, Two typical units are 
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illustrated in the photograph we reproduce 
below. 

The units are of light, rigid steel construction 
and are easily installed by means of special 
fixing brackets. For most industrial purposes, 
either steam or high pressure, hot water. is 
used for the heating medium. Units can be 
fitted horizontally to the roof or vertically 
on walls and stanchions, and if desired, double- 
sided units can be used to radiate heat in oppo- 
site directions. 

A further industrial application for which 
the units are suited is in the drying of paint. 
When drying medium or small painted objects 
the units are assembled together to form a 
tunnel around an endless conveyor. To 
accelerate the drying of paint on larger articles 
or heavy machinery difficult to move, the 
** Sunzway ” panels can be mounted on stands 
or on the workshop walls. 

Where radiant heat units are fixed on either 
side of a workshop bay, means of automatic 
temperature control are incorporated so that 
any excess in the required air temperature is 
indicated by a sensitive element situated in 
the centre of the workshop. When tempera- 
ture is above a preset limit the element closes 
down a complete run of units on one side of 
the working bay or on both sides if the tempera- 
ture does not drop to that required. Resump- 
tion of heating medium supply has an almost 
immediate heating effect, for the full heating 
capacity of a radiant unit is dependent upon 
its surface temperature and not on the tempera- 
ture of the surrounding air. This feature is 
of particular importance in workshops where 
doors are continually being opened, for although 
cold air is admitted, the warm, radiant heat 
is still impinging upon the occupants. 

In the event of a section of a workshop being 
in operation, it is only necessary to utilise 
those units covering the area where workers 
are employed, as the degree of warming “is 
independent of the air temperature of the 
remainder of the workshop. 

The maker claims that fuel economies 
ranging from 25 to 40 per cent over other 
methods of warming are secured by the use 
of this form of radiant heating. 





A Floating Exhibition of 
Machine Tools 


Wuen the motor vessel, ‘‘St. Merriel,”’ 
sailed for South America from London last 
week, she had on board an interesting exhibi- 
tion containing a comprehensive selection of 
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the range of machine tools and Precision 
instruments handled by E. H. Jones (Machine 
Tools), Ltd., of Edgware Road, Lelie 
N.W.9, This is probably the first floating 
exhibition of precision machine tools Organised 
by an individual firm and shows a degree of 
initiative and enterprise for which the pro. 
moters are to be congratulated. The PUPP o% 
of the exhibition is to set a new standard in 
relations with the firm’s overseas agents, and 
at the same time to make it possible for pote. 
tial customers to inspect the company’s Tange 
of instruments and machines. 

A large part of the vessel’s capacity 
devoted to the exhibition, which is dividg 
into three main sections. In one section th 
machines include automatics, toolroom lath 
and gear hobbers made by C.V.A., Ltd., plain 
cylindrical, internal and thread grinders mai 
by the Newall Engineering Company, Ltd, 
‘“‘Anglon ” cutter lathes, &c. At one end of 
this section and on the same deck is a separate 
area devoted to a display of precision measy. 
ing instruments made by the Sigma (Com. 
pany and the C.A, Gray Company, togethe 
with a number of iathe accessories and tools, 
A note of novelty is struck in this part of the 
exhibition by a “ visitors’ book”’ of shee 
metal in which signatures are written with , 
‘**Makonus ”’ electric pencil, On the lowe 
deck heavier equipment to be seen include 
presses, a universal tool and punch miller an( 
a punch shaper, a ‘ Newall”’ jig borer, band. 
saws, tapping machines, filing and sawing 
machines, &c, 

All of the machine tools are under power 
and in most cases producing typical work, 
Skilled demonstrators accompanying the exh. 
bition will be prepared not only to give advice 
but will also, when requested, set the machines 
for the class of work required by potential 
customers. 

An excellent little general catalogue of the 
exhibits has been prepared and this, together 
with other literature on the equipment, will 
be available in Spanish and Portuguese. 
The programme of visits includes calls at 
Teneriffe, Rio de Janiero, Santos, Monte 
Video, Buenos Aires and Rosario. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 2%, 
Victoria Street, London, S.W.1. The price of each spevif. 
cation is 2s, 3d. post free, unless otherwise stated, 


SHIPS’ SIDE SCUTTLES 

No. 3024: 1946. This revision has just been 
published. B.S. 3024 was first issued in 1926, 
forming one of a series of specifications for ships’ 
fittings and ships’ machinery details, In 192 
an International Convention, assembled in London, 
drew up provisions for promoting the safety of 
life at sea, these including the subject of side 
scuttles. The regulations of this Convention were 
adopted by the British Government and embodied 
in the Merchant Shipping (Safety and Loadline 
Conventions) Act of 1932, the Act coming into force 
on January 1, 1933. Consequent upon this Act 
the Board of Trade issued Statutory Rules and 
Orders, 1932, No. 96, ‘‘ Merchant Shipping, Safety 
Loadline,” and Supplement No. 2 to the 1928 
edition of the Instructions as to the Survey of 
Passenger Steamships, this supplement embodying 
the necessary modifications with respect to side 
scuttles. In these matters the Ministry of Trans- 
port now carry out the duties previously performed 
by the, Board of Trade, and Supplement No. », 
referred to, has been embodied in the reprint of 
the Instructions as to the Survey of Passenger 
Steamships, issued by the Ministry of Transport 
in 1942. By reason of these, the designs included 
in B.S, 3024 have become unsuitable and the revi- 
sion has been made in the light of the later require: 
ments. In addition, the large number of dimen- 
sional details has been considerably reduced, sufli- 
cient being retained to ensure a reliable design 
of side scuttles, and the specification has been 
extended to include the necessary requirements 
for materials and testing. General requirements 
with respect to workmanship are also included, 
although, in so far as passenger ships registered 
in the United Kingdom are concerned, the side 


’ seuttles have to be constructed to the satisfaction 


of a Ministry of Transport marine surveyor, Price 


3s. 6d. net post free, 
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American Engineering News 
(By our own Correspondent) 


American Locomotive Conditions 


The mechanical and operating depart- 
nents of American railways are still suffering 
verely from such war conditions as the impos- 
ability of getting an adequate supply of new 
locomotives; the necessity of keeping in 
wrvice engines which normally would be 
retired or shopped for heavy repairs; and the 
impossibility of carrying out normal repair 
and maintenance work. The 1946 report 
of the Locomotive Inspection Bureau of the 
Interstate Commerce Commission shows that 
101,869 steam locomotive engines were in- 
spected, an increase of 14,110 over 1945; 
and of them, 11,337 (or 11 per cent) were 
found defective, while 690 were ordered out 
of service. Of locomotives other than steam 
10,908 were inspected, of which 499 or 4-6 per 
cent) were found defective and seventeen were 
ordered out of service. Accidents attributed 
to some part of the boiler numbered 156, 
with ten men killed and 105 injured. Boiler 
explosions numbered eighteen, an increase of ten 
over 1945, and caused the deaths of ten em- 
ployees and injuries to twenty-two. Of these 
cases, two were of engines hauling hospital trains, 
two engines were hauling fast passenger trains, 
eleven were in freight service, and three engines 
were in charge of watchmen. All these explo- 
sions were caused by the overheating of crown 
sheets, due to low water. The report states 
that the men on the engines evidently gave 
frst consideration to keeping the trains run- 
ring rather than to the safety of themselves 
and the trains. It has been urged again and 
again that the first step should be to drop or 
extinguish the fire. In all these eighteen cases 
the absence of a normal] water level was known, 
but working of the locomotive was continued 
with throttle or regulator openings from part 
to full open, a use of steam which results in 
further delay in restoration of water level or 
depletion of the water in the boiler. In one 
case the boiler was equipped with a low-water 
alarm, which sounded for six to eight minutes 
before the explosion, while an attempt was 
made to slush water over the crown sheet. 
The total number of defects found was 56,541, 
but in 8886 cases the repairs ordered were 
not made. 


American Highway Developments 


With the summer and tourist season 
opened, there begins again the season of high- 
way accidents, deaths and injuries due to 
careless and reckless driving. That this serious 
situation can be improved greatly by engineer- 
ing works and studies was explained at a high- 
way safety conference called by the President 
inJune. But a very necessary adjunct is the 
interest of the travelling public. It is estimated 
that in 1946 some 6500 lives were saved by the 
increased attention of engineers and the public 
to the matter of safer traffic. In that year the 
death rate was 9-8 per million vehicle miles, as 
compared with 12 in 1941. An engineering 
committee has recommended greater control of 
access to high-speed main roads and better 
reporting of accidents. A vital necessity is 
the impressing of drivers of all kinds with the 
element of personal danger and the importance 
of careful driving. Many State highway 
departments are holding safety conferences. 
The toll road and toll bridge idea is coming 
forward again, and the public seems to be 
Willing to pay for the opportunity to use a safe 
high-speed road. On the other hand, if road 
taxes had been used, as intended, exclusively 
for road improvements, many of the toll pro- 
jects would have been unnecessary. A majority 
of the States now have laws prohibiting the 
use of road taxes for general expenses, but in 
the meanwhile vast sums of these tax moneys 
have been diverted by political action to other 
purposes. On a toll road the points of access 
must be few, to permit of fast uninterrupted 
traffic, while the cost of collecting the toll must 
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also be considered. The Government Public 
Roads Bureau is carrying on extensive research 
work, both as to safe operation of traffic and 
as to numerous developments in paving, soil 
tests, foundations, effects of traffic loads and 
other lines of both field and laboratory studies. 


Recovery of Resin from Coal 


On the basis of research and experi- 
mental work on the recovery of resin from coal, 
a commercial refinery for resin is being built 
in the United States, with a capacity of 1 ton 
of concentrates per hour. The coal comes from 
a washery plant and passes first through a resin 
recovery plant. Bituminous coal in Utah 
shows concentration of resins of different 
varieties in fracture seams }in to Zin in thick- 
ness. These resins are valuable for industrial 
purposes, and when refined are used for work 
in which lac resins are usually employed, such 
as dielectric varnishes and printing inks. They 
are used also in synthetic rubbers and cements. 
as they supply the essential tackiness lacking 
in synthetic products. Recovery and refining 
of these fossil resins involves their separation 
from the coal into a high-grade concentrate 
which is treated by certain processes to produce 
an acceptable commercial material. At the 
same time, it is desirable to recover the residual 
coal without excessive reduction in size. As 
the resin is much more friable than the coal, 
the value of the tailings is greater if fine grinding 
can be avoided, while the cost of filtering and 
drying the final tailings will be reduced. In 
the experiments coal was crushed to pass a six- 
mesh screen and floated in batches in a mech- 
anically agitated flotation machine. With 
three shift operation about 11 tons of coal per 
shift could be handled, or 6 tons with two-shift 
operation. The atomised product could be 
formed into pellets, weighing about 40 lb per 
cubic foot, but purchasers preferred a melted 
resin, which weighs about 75 lb per cubic foot. 
A melting process was therefore developed. 
Melting starts at 195 deg. Cent. and at 225 deg. 
the resin can be poured into steel drums. In 
the melter 200 lb of resin per hour have been 
melted in continuous runs of long duration. 
The amount of concentrates available cannot 
be determined definitely, since it is dependent 
upon seasonal operations of the coal mine. 


Water Supply and Sewerage 


Principal items in the post-war muni- 
cipal construction programme of the United 
States are (1) water supply and treatment for 
purification, and (2) sewerage systems, together 
with the treatment of sewage and the disposal 
of sewage, sewage sludge and liquid effluents. 
Nearly all cities, large and small, have pro- 
grammes covering these activities. Examples of 
some of the large cities include the following esti- 
mated expenses: New York, £250,000,000 ; Phila- 
delphia, £100,000,000; Chicago, £55,000,000 ; 
Detroit, £40,000,000, and Denver, £17,000,000. 
The Federal Government agency, known as 
the public health service, has made a survey 
of needs and projects throughout the forty- 
eight States and arrives at a total of 
£2,000,000,000 of which £1,500,000,000 is for 
water and sewerage, and £500,000,000 for similar 
facilities for individual residences, which cannot 
be served by community services. In towns 
of more than 100,000 population, the per 
capita cost will be about £20, while in those of 
less than 1000 population it will be £25. A 
separate clarification covers the collection and 
disposal of garbage and refuse, the latter being 
largely combustible.. This item is estimated at 
£42,000,000, which includes such mechanical 
equipment as 12,000 motor trucks or lorries 
for the collection service and bulldozers and 
dragline machines for use where the refuse is 
disposed of as sanitary filling on low ground 
or marshy areas. Actual surveys and estimates 
were made in about 6000 cities and towns as 
samples of the total of 30,000, representing a 
total population of 78,000,000. While these 
figures represent needs and not available 
funds, it appears that water and sewerage 
works’ ready for construction aggregate 
£185,000,000, with  £400,000,000 for. works 
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being actually planned. Favourable to early 
construction activities are the reductions in 
shortage of materials, the urgent needs of 
many extensions and improvements, and the 
growing acceptance of the idea that it is no 
use waiting for costs to come down. 


Shuttle Cars in American Mines 


Motor-operated- rubber-tyred shuttle 
cars are finding increased use as gathering units 
in American mines. The car may be operated 
by a cable and. reel, or may carry storage 
batteries. One. design is a four-wheel drive and 
four-wheel steering car with trolley poles and 
cable reel for a double-trolley electrie system ; 
while in other cases the car also handles a drop- 
bottom trailer. They have been used in coal, 
potash and bauxite mines. The cars operate 
by shuttling to and fro between the loading 
machine and the mine transportation system. 
Their use has increased the efficiency of the 
loading and gathering operations, with the 
result of increased output per man and decreased 
cost per ton. They have had their greatest 
application in coal mines, where the nature of 
the coal beds is favourable to the use of track- 
less equipment. In most,cases the car is loaded 
by a machine loader of the continuous type, but 
intermittent loaders are also used. No special 
equipment is required for the cars to discharge 
on to conveyors, but for discharge into mine 
cars an elevating conveyor or a ramp is needed. 
In addition to the gathering operation, the cars 
are sometimes used as part of the transportation 
system, travelling distances of up to 2500ft. 
But they are specially adapted to move material 
relatively short distances where the tonnage to 
be handled does not warrant the installation 
of more permanent types of haulage or con- 
veyor equipment. Such cases include room- 
and-pillar and block systems of mining, storage 
or waste underground, filling stopes and worked- 
out areas, tunnel driving, handling supplies, 
and gathering in longwall mines. Lay-out and 
operation need to be properly planned, and are 
usually developed by trial and error in indi- 
vidual cases. Battery cars have advantages in 
flexibility, speed and manceuvring ability, but 
are disadvantageous in regard to weight and 
equipment for battery charging and changing 
stations. Shuttle cars average 20ft to 24ft 
long, 74ft wide, 3ft to 5ft high, 74ft. to 9ft 
wheelbase, 22ft turning radius and 100 cubic 
yards to 350 cubic yards struck capacity. 


Factory Design and Equipment 


A subject of present interest in the 
United States is the promotion and construc- 
tion of new manufacturing establishments, 
and this subject is covered in a recent report 
of the Western Society of Engineers. The 
design problem is one of organising area 
and enclosing space to be effective as a part of 
production process. As to appearance, it 
is said that industrial plants are developing 
@ special and modern architecture. An early 
consideration is @ comparison of a new plant 
with redesign of existing plant. In the layout 
programme, ‘scale models are useful and there 
is the question whether equipment should be 
arranged in & straight-line system or in groups. 
Length of travel should be ‘at a minimum, 
with few handlings and little temporary 
storage. Efficient use of floor space must be 
considered as well as future expansion. Whether 
to have few or many entrances for employees 
is a modern question and for a large plant there 
is the problem of parking space for the em- 
ployees’ automobiles. The modern factory 
structure is not merely a covering or enclosure 
but must be designed in relation to equip- 
ment and operation. It may bea one or twe- 
storey building or a multi-storey building. 
New building materials and methods of con- 
struction also affect the design. Fire protection 
must be considered .as.to design, construction 
and operation of the plant. . And allied to this 
is the factor of safety engineering as to equip- 
ment and operation. Heating and ventilation 
affect the efficiency of plant operation’ and 
lighting.in modern types may be regarded as 
a production tool... =... | A ftsen 
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Industrial and Labour Notes 


Employment and Unemployment 


The latest figures issued by the 
Ministry of Labour, regarding employment in 
Great Britain relate to the month of July, 
during which the working population decreased 
by 5000. The total working population— 
excludirg those engaged in indoor private 
domestic service—was reckoned to be 
20,153,000 at the end of July, a figure 403,000 
above that recorded at mid-1939. The num- 
bers employed in industry in July were 
12,795,000 men and 5,600,000 women, making a 
total of 18,395,000, which was 475,000 more 
than at mid-1939. 

There were 5,538,000 people employed in 
July on manufacturing for the home market 
and 1,518,000 on manufacturing for export, 
giving « total of 7,056,000, a figure which was 
1,071,000 above the mid-1939 number. If 
the figures in these classifications are analysed 
further, it may be seen that, compared with 
mid-1939, there were 543,000 more people 
employed in manufacturing for the home 
market at the end of July and 528,000 more 
engaged in manufacturing for export. 

Recently published unemployment figures 
show that on August llth there were 249,691 
insured people registered as out of work, 
compared with 255,546 so registered on July 
14th. The August total included 31,492 married 
women, many of whom have probably left 
industry, and 10,738 ex-service personnel who 
had not taken up any employment since leaving 
the forces. It also included 7632 workers of 
both sexes who were “‘ temporarily stopped.”’ 
In addition, there were on the unemployment 
registers on August llth, 13,096 uninsured 
persons, including 2181 boys and girls under 
sixteen, who had not then entered industry. 


The Yorkshire Coal Strike 


The unofficial strike of miners at 
various collieries in South Yorkshire has 
ended and work was resumed on Monday last. 
The strike started on August 11th at the Grime- 
thorpe Colliery, where about 140 men refured 
to work an extra 2ft stint as laid down by the 
joint disputes committee set up under the 
district conciliation machinery. Later on, 
miners at other pits in the area struck work in 
sympathy and in the early part of last week 
as many as 50,000 men were reported to be idle. 
It has been estimated that over 500,000 tons 
of coal have been lost as a result of the strike. 

The decision to return to work was announced 
on Thursday of last week, when it was stated 
that, owing to the condition of the coal-face, 
the men would not, for a time, be able to work 
more than the 21ft stint which was customary 
prior to the strike. The Divisional Coal Board 
announced that it recognised that there might 
be deterioration ‘of the faces in the seam where 

_the dispute originated, and said that the 
t, in consultation with the work- 
men, would make whatever arrangements might 
be necessary for the working of the faces to 
restore them to their normal condition. A 
fact-finding committee of three Yorkshire 
members of the National Union of Mineworkers 
is investigating the grievance over the addi- 
tional 2ft stint. The Divisional Coal Board’s 
statement intimated that as soon as the manage- 
ment and the fact-finding committee con- 
sidered that normal conditions had been 
restored at Grimethorpe, it expected that the 
workmen would comply with the findings of 
the joint sub-committee— the body which 
recommended the extra 2ft stint. 


Skinningrove Iron Works Development 


The Iron and Steel Board has approved 
plans for modernisation at and additions to 
the works of the Skinningrove Iron Company, 
Ltd., near Saltburn, North Yorkshire. A new 
blast furnace is to be built and the capacity 
of the melting shop is to be increased’ by the 
building of a new 300-ton open hearth steel 


furnace. The capacity of the 18in re-rolling 
mill will be increased considerably and new 
electricity generating equipment is to be 
installed. It is estimated that these develop- 
ments will cost approximately £1,700,000. 
The programme is to be put in hand immediately 
and will be spread over three years. When the 
scheme is complete, the ingot capacity of the 
plant, it is stated, will be about 300,000 tons 
@ year—an increase of 40 per cent. 

The Loftus ironstone mine, which for many 
years has supplied the Skinningrove blast fur- 
naces with native ore, is being acquired from 
Pease and Partners, Ltd., and will continue to 
be operated by the Skinningrove Iron Company, 
Ltd. 


The Export Drive 


In the course of a speech on Monday 
evening last, to the Institute of Export in 
Birmingham, Mr. Harold Wilson, secretary for 
Overseas Trade, said that the new export 
drive would inevitably mean some postpone- 
ment of plans highly desirable and even neces- 
sary in themselves for the modernisatiop and 
re-equipment of some industries. It would 
mean some concentration of production, of 
manpower and materials on export industries 
at the expense of less essential home industries, 
together with all the maladjustments and dis- 
location produced thereby. It would mean 
also a very heavy call on our national resources, 
particularly of coal and steel. In the case of 
steel, Mr. Wilson commented, although it 
was working up to a record output, the capa- 
city of the industry was still not enough for all 
the pressing needs of the country, including 
reconstruction of war-damaged industries and 
areas and the building of new factories and 
factory extensions. 

Mr. Wilson went on to express the hope 
that the fullest use would be made of all 
Government services in connection with the 
export drive, and said that steps were being 
taken through consultation with every industry 
to explain the reason for the Government’s 
actions, controls and restrictions, many of 
which might appear vexatious or unnecessary. 
It had already been stated by the President 
of the Board of Trade that it was proposed to 
carry out a full investigation of the working 
of the steel control scheme. The necessity 
for such a control, Mr. Wilson asserted, was 
obvious when one considered the shortage of 
steel in relation to the needs, but the Govern- 
ment wanted to make certain that that scheme, 
and indeed all others, worked with the mini- 
mum of dislocation and difficulty for industry, 
combined with the maximum effectiveness in 
achieving its purpose. It was hoped that any 
constructive proposal on the operation of any 
control scheme would be put before the Board 
of Trade through its regional officers, or through 
trade associations, or in any other way. The 
Board, Mr. Wilson declared, would do all it 
could to explain the basis of any measures 
which might be introduced or which were 
already in force. ‘Some of those measures 
often appeared to be directed to the prevention 
of exports or in other ways to defeat the pur- 
poses for which they were introduced, but when 
properly explained, as they must be, their 
purpose usually became clearer. 


Industry Councils in Norway 


By an Act which came into operation 
on July 1st, provision has been made in Norway 
for the establishment of Industry Councils in 
various branches of economic activity, with a 
view to promoting co-operation within the 
industries concerned and between them and 
the State organs of economic policy. It is 


understood that the members of these councils 
are to be appointed by the Head of the State 
for periods and in numbers to be specified 
by him, and that they will consist of State 
representatives and employers’ and workers’ 


representatives in the branch of econoy: 
activity concerned. Representatives of the 
raw material interests may also be appointed 

In a recent reference. to these Indust, 
Councils in Norway, the Ministry of Labo, 
Gazette says that they are specifically requir; 
to consider and to report on matters affeoti 
the utilisation of results of scientific 
in co-operation with the Norwegian Tochnicy 
and Scientific Research Council and oth» 
public or private research organisations, the 
distribution of the work-load in the interes, 
of the highest possible utilisation of productiy, 
capacity as determined in the light of prody. 
tion and marketing conditions; the estab. 
lishment, extension, reorganisation or cloguy 
of undertakings; the study of the technica) 
and economic functioning of industry ;  an4 
the technical and organisational rationalisatig, 
of industry and any other matters of importang 
for increasing productive and economic eff. 
ciency. The Councils will not, however, ac 
as organs for the regulation of prices or wage, 
nor will they be concerned with matters affeci. 
ing tariffs. 

It is perhaps significant that, under thy 
Act, the Councils are empowered to inspect 
industrial undertakings, premises, stocks anj 
other movable property, and to call for any 
information required in the performance of 
their duties. Such information may not be 
wilfully withheld, but information concerning 
secret appliances or processes need be sup. 
plied only to persons specially authorised by 
the Government to ask for it. j 


Sweden’s Industrial Situation 

The Skandinaviska Banken has su. 
veyed in the latest issue of its Quarterly Review 
economic conditions in Sweden during the 
second quarter of this year. It says that indus. 
trial production generally, which suffered 4 
certain setback during February and March, 
took an upward trend again during April 
although production trends in various fields 
were rather irregular. Production, for instance, 
sank heavily in the iron and steel industry 
during March and April. 

A great manpower shortage is affecting 
Sweden’s iron, engineering and other industries, 
Negotiations for importing foreign labour have 
been proceeding with Hungary and Poland, 
amongst other countries, and, as an experiment, 
500 mechanics from Italy are to be employed 
in Sweden. Another difficulty is that the rate 
of migration from one industry to another 
remains high. 

No improvement was noticeable in the second 
quarter in the supply of raw materials in 
Sweden, and in coming months the fuel situa- 
tion is expected to be very critical, owing 
chiefly to a great shortage of manpower in the 
forests. In the month of April a shortage of 
28,000 forest workers was reported, and doubt 
is expressed as to whether the calculated footage 
of timber will be cut this season. In view of 
the foreign exchange situation, Sweden is 
naturally very anxious to avoid the utilisation 
of pulp wood for fuel ; but it is thought that 
electricity supplies may have to be rationed 
later in the year owing to the drought that 
prevailed during the spring. 


Coal Output 


Britain’s output of saleable mined 
coal in the week ended September 13th, was 
3,354,500 tons, compared with 3,414,200 tons 
in the preceding week. In the week ended 
September 14, 1946—when a six-day week 
was being worked—the production of mined 
coal was 3,440,000 tons. Loss of mined coal 
last week, through disputes, accidents, break- 
downs, repairs and other causes, is estimated 
at 286,000 tons, a large portion of which may 
undoubtedly be accounted for by the strike in 
South Yorkshire. Production of opencast 
coal last week amounted to 226,800 tons. 
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French Engineering News 
(From our French Correspondent) 
Paris, September 12th. 


Modernisation of the French merchant fleet, 
which is now placed ninth in the world, is con- 
sidered of paramount importance, but there 
has been some delay in acting on recommenda- 
tions due to changes in the Merchant Marine 
Commission. The Statute proposed by this 
Commission will be put into effect on January 1, 

48. ; 

“ihe main point of the Government plan is the 
creation of a superior council composed of 
twenty members, five representing the State, 
five armaments, five shippers and five personnel. 
The council is competent to deal with con- 
struction, modernisation, use of naval material, 
organisation of regular lines, co-ordination of 
companies and the use of profits, of which a 
would go to a reconstruction fund. Three 
ups are created : a free group, including all 
craft of less than 500 gross tonnage, a group for 
all craft over 500 tons, controlled by a Govern- 
ment commissioner and a nationalised group 
comprising the two great subsidised companies, 
Compagnie Générale ‘Transatlantique and 
Messageries Maritime. 

A modification to the Minister of Transport’s 
plan by a deputy declares the de-requisitioning 
of the merchant fleet is urgent. It is also sug- 
gested that nationalisation should only be con- 
sidered for the Compagnie des Messageries 
Maritime, which is already subsidised by the 
State. The companies point out that the inter- 
national character of the industry makes it a 
bad subject for nationalisation, and that the 
principle of requisitioning is inadmissible in 
time of peace. 

The Minister of Transport has stated that by 
1950 the tonnage available in 1939 will have 
been re-established, but not the quality. 
Between 1950 and 1955 modernisation must be 
undertaken and the oldest units taken out of 
commission. 

* . - 

The Franco-Belge Railway Rolling Stock 
Company has delivered its first type “141” 
locomotive, as part of an order for thirty 
3200 h.p. units ordered by the S.N.C.F. At 
the International Tank Truck Company there 
is some delay in delivering rolling stock due 
to difficulties in obtaining ferrous metal. 
However, authorisation for ten trucks has been 
granted and early deiivery is envisaged. The 
cost price has now increased from 30,000 francs 
in 1938 to 700,000 francs. 

* ~ * 

The construction by the §.N.C.F. of the 
Bort dam, on the Haute-Dordogne, will involve 
flooding the valley and the Montlucon—Aurillac 
railway line for a distance of 20 km between 
Bort and Eygurande. In order to retain direct 
railway communications, a link between Ussel 
and Bort is being studied, which would run 
through a sparsely populated region, without 
appreciable increase in distance, and over more 
favourable ground than the present line. 

¥ * * 


Net extraction of iron ore from French 
basins during the first half of 1947 reached 
9,343,859 tons, with the June figure (1,402,971 
tons) the lowest for the period. Deliveries 
to French factories were 5,727,811 tons and 
exports amounted to 3,039,925 tons, of which 
the greater part (2,183,618 tons) went to 
Belgium and Luxemburg and 726,627 tons to 
the Saar. Stocks at the end of June reached 
8,473,310 tons. Workers employed dropped 
from 23,000 in the preceding month to 21,446. 

The.Douaria mines in Tunisia, which have 
been undergoing extensive repairs after war 
destruction, are expected to be ready for 
working in the first months of 1948. Since 
March, 1946, urgent work has been undertaken 
on the reconstruction of the quayside workshops 
at Bizerta. 

The Denain-Anzin steelworks have ordered 
& continuous sheet rolling miil from the United 
States, and a hot mill capable of producing 
600,000 tons a year of sheet metal is being 
constructed, It is hoped that the reconstruction 
will be completed by 1949. 
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Notes and Memoranda 


Rail and Road 


L.M.S. Seat Reservations.—The London, Mid- 
land and Scottish Railway announces that with the 
introduction of the winter time-table on Monday, 
October 6th, seat reservation facilities will be 
restored on twenty-one long-distance expresses 
to and from Euston. 

8.R. “Barrie or Britain” Locomotives. — 
At a recent ceremony at Waterloo Station, London, 
Lord Dowding and Air Marshal Sir James M. Robb 
named the first three of the Southern Railway’s 
new “ Battle of Britain’ locomotives. The loco- 
motives were given the names “‘ Winston Churchill,” 
‘** Lord Dowding ” and “‘ Fighter Command.” 

Tue Basic Perrot Ration.—The Association 
of British Chambers of Commerce has submitted 
to the Prime Minister a memorandum deploring 
the proposal to abolish the basic petrol ration. 
One of the points in the memorandum refers to 
the fact that pressure on public transport, which, 
consequent upon the war, is in a bad state, will be 
considerably increased, thereby hastening its 
further deterioration before replacements can be 
made. The memorandum suggests that, far from 
inspiring greater effort, the physical and psycho- 
logical results of the abolition of the basic ration 
will be detrimental! to increased production. ‘ 

Moror-Cark Exports.—In a statement deploring 
the Government’s decision to stop the basic petrol 
ration, the Society of Motor Manufacturers and 
Traders says that the first result may be to put motor- 
car export sales in jeopardy. As the price of cars 
exported is inextricably bound up with the numbers 
sold in the home market, any sharp restriction of 
that market, the Society suggests, will increase 
export costs. It is pointed out that the motor-car 
industry is at present earning £1,000,000 a week 
from overseas, and that the technical development 
of the industry, on which exports are built, depends 
on the continuance of the home market with its 
quick reaction to new designs. 

G.W.R. Roap Veuictes.—The Great Western 
Railway plans to purchase 800 motor units and 
over 400 trailers to lace vehicles which are to 
be withdrawn by the end of 1948. The total cost 
is expected to be in the region of £700,000 and 
includes the provision of additional trailers involved 
in the substitution of articulated vehicles for rigid 
units. ing this announcement, the G.W.R. 
says that full advantage has been taken of the 
opportunity to make available to the user of rail- 
way cartage the benefits of progress in vehicle 
design and construction which manufacturers have 
achieved since production for civilian use was so 
severely restricted. Many of these improvements 
find their origin in wartime necessity, particularly 
in the heavier types of vehicle, and capaciti 
provided for range from the 10cwt runabout van 
to the 25-ton tractor. 


L.M.S. Specirat ContTarners.—Twenty highly- 
insulated road-rail containers of a new type, first 
tested experimentally last year, are to be built by 
the London, Midland and Scottish Railway for 
transport of home-produced, quick-frozen fruit, 
vegetables and meat. Seventeen firms are now 
planning production, which is expected to reach 
10,000 tons this year, with a further 10,000 tons 
expected to come from the Continent. It is planned 
to keep the foods in cold storage in London and 
other large cities, for winter distribution. With 
a load capacity of 3 tons each and adjustable 
to either road or rail chassis, the new containers 
will ensure controlled temperature conditions 
from packing stations and ports to large cold stores. 
Insulated with Qin-thick ‘expanded rubber,” 
they will maintain even temperatures of zero or 
below with, at most, a few degrees rise in load 
temperature during transit, regardless of outside 
conditions. 





Air and Water 


THe Norts-East Coast InstrtuTion.—The 
annual general meeting of the North-East Coast 
Institution of Engineers and Shipbuilders will be 
held on Friday, October 17th, in the Literary and 
Philosophical Society’s Lecture Hall, Newcastle- 
upon-Tyne, when Mr. H. B. Robin Rowell will 
deliver his Presidential Address. The Society’s 
sixteenth Andrew Laing Lecture will be delivered 
on October 3lst by Dr. T. W. F. Brown, whose 
subject will be ‘‘ A Marine Turbine Research and 
Testing Station.” 

OvusE Fioop Prorrction.—A resolution passed 
recently by the Great Ouse Catchment Board 
indicates that the £5,000,000 Great Ouse flood- 
protection scheme cannot be proceeded with unless 
the Government grant of 75 per cent is increased. 





. 
The Ministry of Agriculture, it is reported, has 
suggested that the Board should proceed with the 
scheme, and has intimated that a grant of 75 per 
cent on the first £2,200,000 will be approved and 
consideration be given to an increased grant for 
the remainder. 


Miscellanea 

ENTERPRISE SCOTLAND, 1947.—It is announced 
that ‘‘ Enterprise Scotland” Exhibition, which 
opened on August 25th and which is drawing an 
average crowd of over 12,000 daily, will not close 
at the end of September, as intended, but will 
continue till the middle of October and possibly 
longer. 

EXPERIMENTAL STRESS ANALYSIS.—The Society 
for Experimental Stress Analysis announces that 
its annual meeting is to be held at the Hotel Penn- 
sylvania, New York, from December 4th to 6th. 
Information regarding the meeting may be obtained 
from the Society at P.O. Box 168, Cambridge, 
Mass., U.S.A. 

Company REGISTRATIONS.—According to tables 
compiled by Mr. J. G. Hassell, of Jordan and Sons, 
Ltd., there were 11,320 companies, with an aggre- 
gate capital of £111,312,918, registered at Bush 
House during the first six months of 1947. Of this 
total, 1066 companies, with an aggregate capital 
of £7,371,200, were registered as engineers. 

Coprer Propuction.—According to the Bulletin 
of the Copper Development Association the British 
Commonwealth now leads the world in the produc- 
tion of copper, the annual output being approxi- 
mately 700,000 short tons, compared with 604,000 
short tons, the next largest output, produced by 
the U.S.A. The consumption of copper continues 
to increase, the Bulletin states, and in 1946 it 
averaged 27,100 tons a month in this country, 
compared with 24,100 tons in 1945 and 21,500 tons 
in 1938. The American demand is extremely 
heavy and cannot be satisfied by domestic produc- 
tion, with the inevitable result that competition 
for supplies outside the United States is severe. 

INTERNAL STRESSES IN METALS AND ALLOYS.— 
A symposium on “ Internal Stresses in Metals and 
Alloys” is to be presented and discussed at meet- 
ings to be held at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, S.W.1, 
on Wednesday and Thursday, October 15th and 
16th. The meeting is being organised by the 
Institute of Metals in association with several 
other learned societies, and the symposium will 
be divided into three main sections: ‘“‘ The Mea- 
surement of Internal Stresses,” “The Origin, 
Control and Removal of Internal Stresses,” and 
‘* Effects associated with Internal Stresses.” The 
meetings will begin at 10 a.m. each day and on 
Wednesday, October 15th, at 8 p.m., there is to be 
a Conversazione at 4, Grosvenor Gardens, S.W.1, 
at which a display of scientific exhibits and books 
will be arranged. _ 

A Gavuce anp Toot Makers’ CRAFTSMAN’S 
CrrtiFicaTE.—Following widespread adoption of 
the model indenture prepared by the Education and 
Apprenticeship Committee of the Gauge and Tool 
Makers’ Association, the Council has decided to 
award under certain conditions a special certificate 
to craftsmen in the precision gauge and tool industry. 
This certificate will bear the Association seal and 
the signatures of the various officers. Applications 
for award of the certificate will be considered from 
toolmakers who (a) have served a bona-fide appren- 
ticeship with a member of the Association, and (6) 
have the final examination of the City and 
Guilds of London Institute machinists’, turners’ and 
fitters’ course. Particulars of the certificate can 
be obtained on application to the Secretary, the 
Gauge and Tool Makers’ Association, Standbrook 
House, Old Bond Street, London, W.1. 

Coat Derosrrs IN NorTHERN IRELAND.— 
Geologists and a mining company, the name of 
which has not been disclosed, are examining the 

rospects for coal mining in various parts of Northern 
Freland, and the Minister of Commerce has informed 
the Northern Ireland Production Council that, 
according to the advice of the geologists, the most 
— locality is the Coalisland and Lough 

eagh area. The Minister states that the investi- 
gation is being actively continued and boring 
machinery is arriving. That Northern Ireland 
contains rich coal deposits is evident from various 
investigations over a great many years, and the 
problem is whether it can be mined. The old coal- 
mining industry in Northern Ireland was at its 
zenith in 1800, when five pits were working at 
Coalisland, County Antrim, and deposits are said 
to exist in Counties Tyrone and Antrim. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In-all cases the TIME and PLACE at which 
the meéting is to be held should be clearly stated. 


Association of Special Libraries and Information 
Bureaux 


Saturday and Sunday, September 20th and 21st.—London 
School of Economics, Houghton Street, W.C.2. 
Twenty-second annual conference. 

Chemical Society 

Thursday, October 2nd.—B m House, Piccadilly, 
W.1. Ernst Julius Memorial Lecture, F. 
Donnan. 7.30 p.m. 

Illuminating Engineering Society 

Friday, October 17th.—BrrmincHaM CENTRE: Imperial 
Hotel, Temple Street, Birmingham. Chairman’s 
Address, C C.J. Allderidge. 6 p.m. 


Incorporated Plant Engineers 
Monday, September 29th.—LzEDs Branco: The 
University, Leeds. “Lifting Tackle and Appli- 
ances,” Mr, Platt. 7.30 p.m. 
Institute of British Foundrymen 
Wednesday, September 24thBIRMINGHAM BRANCH : 
James Watt Institute, Great Charles Street, Bir- 


mingham. Presidential Address, A. Harrison. 
Discussion on J. Hird’s “ F. J. Cook Award ” per. 
7.15 p.m.—Lonpon Brancnw: Waldorf Hotel, 
W.C.2. Presidential Address, E. M. Currie. Film 


on core-blowing, entitled ‘Sandstorm Secrets.” 
7.30 p.m. 

Friday, September 26th.—FaLkirK SECTION: Temper- 
ance Café, Lint Riggs, Falkirk. ‘Some Personal 
Impressions of American Foundry Practice,” T. 
Makemson. 7 p.m. 


Institute of Economic Engineering 

Sunday, September 28th.—Waldorf Hotel, Aldwych, 
W.C.2. “ Reflections on Productivity Assessment,” 
J. Burgess. 2.30 p.m. 

Saturday, October 4th._—MIpLanD Recion: Chamber of 
Commerce, Bi ham. “Time Study Allow- 
ances,” 8. Walford. 2.30 p.m. 

Friday, October 10th.—Cowdray Hall, Henrietta Place, 
W.1. “A National Wages Policy,” C. A. Lidbury. 
7 p.m. 

Institute of Metals 

Tuesday, September 23rd, to Friday, September 26th.— 

Annual Autumn Meeting at Glasgow. 


Institute of Refrigeration 
Tuesday, September 23rd.—Inst. of Mechanical Engineers, 


Storey’s Gate, St. James’s Park, 8.W.1. Presidential 
Address, W. 8. Douglas. 5.30 p.m. 
Institution of Electrical Engineers 
Wednesday, October lst.—Ruespy Sus-CentTRE: Cor- 
poration Electricity Showrooms, Rugby. Chairman’s 
Address, H. G. Middleton. 6.45 p.m.—S. CENTRE : 
Council Chambers, Southsea. Chairman’s Address, 
D. D. Rayner. 6.30 p.m.—TEEs-SIpE SuB-CENTRE : 
Cleveland Scientific and Technical Institute, 
—— Chairman’s Address, E. H. Jordan. 


6 p.m. 

Monday, October 6th.—Mersry and N. Waxes CENTRE : 
Royal Institution, Colquitt Street, Liverpool. 
Chairman’s Address, P, C. Barnes. 6.30 p.m. 

Tuesday, October 7th—E. Miptanp CENTRE: The 
College, Loughborough.. Chairman’s Address, J. P. 
Tucker. 6.30 p.m.—N. Mimptanp CENTRE: Cor- 

ration Electricity Department, Whitehall Road, 
a Chairman’s Address, E. 8. Ritter. 6.30 p.m. 
—N.W. Centre; Engineers’ Club, Albert. Square, 
Manchester. Chairman’s Address, R. A. 8. Thwaites. 
6.30 p.m. 

Wednesday, October 8th.—N.E. ScotTuanp SuB-CENTRE : 
Caledonian Hotel, Aberdeen. Chairman’s Address, 
D. J. Harvey. 7.30 p.m. 

Thursday, October 9th.—Lecture Theatre, Savoy Place, 
Victoria Embankment, W.C.2. Presidential Address, 
P. Good. 5.30 p.m. —N.E. Scortanp SUB-CENTRE : 
Royal Hotel, Union Street, Dundee. Chairman’s 
Address, D. J. Harvey. 7 p.m. 

Monday, October 13th.—N.E. Centre: © Neville Hall, 
Westgate Road, Newcastle-on-Tyne. Chairman’s 
Address, Colonel G. G. Mallinson. 6.15 p.m.— 
8. Miptanp Centre: Grand Hotel, Birmingham. 
Chairman’s Address, W. 8S. Bur 6 p.m.—wW. 
CENTRE: South Wales Institute o Engineers Park 
Place, Cardiff. .Chairman’s Address, J. B. Gwynne 
Lewis. 5 p.m. 


Institution of Heating and Ventilating Engineers 
Tuesday. and. Wednesday, October 7th and th —Jubilee 

Celebrations. 

Institution of Locomotive Engineers 

Thursday, October 9th.—Inst. of: Mechanical Engineers, 

Storey’s Gate, St. James’s Park, S.W.1. General 

Meeting. “ Bogies and Pony Trucks: . Their 

Behaviour on the Locomotive and the Track,” 

J.C. Loach. 5.30 p.m. 


Institution of Mechanical Engineers 
Saturday, October 4th.—GrapvaTeEs’ SEcTION:  Storey’s 
Gate, St. James’s Park, 8.W.1. “A Survey of 


Comivasti ion Research as applied to the I.C. Tien: <g 
. P.-W. Moore. 3 p.m. 
Tieodai, October ‘7th.—AUTOMOBILE Division : Storey’s 
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Gate, St. James’s Park, 8.W.1. 
Engines,” S. Markland. 6 p.m. 


Institution of Naval Architects 


Tuesday, September 23rd, Friday, 
Autumn meetings at aise ox Southam: 


Institution of Production Engineers 


Monday, September 22nd.—Coventry Srorion: Great 
Hall, et Technical » Coventry. “ The 
Effects of the Change in the H.P, Tax u a 
Car Production Engineering,” Sir id Rootes. 

Wednesday, September 24th.— W OLVERHAMPTON SECTION : 
Wisemore Schools, Walsall, ‘‘The pare Develop- 

ers of Machine Tool Design,” J. H. Wilkinson. 


“ High-Speed C.I. 


aan. 


Frida me 26th.—LiverPooL. SvuB-SsOTION : 
Adelphi Hotel, Liverpool. Inaugural meeting and 
dinner, 7 p.m. 


Wednesday, October 1st.—NottineHaM SEcTION: Vic- 
toria. Station Hotel, Nottingham. Paper on 
“ Product Styling.” 7 p.m. 

Saturday, October 4th. YORKSHIRE GrapDvaTEs: Great 
Northern Hotel, Leeds. ‘“ Production Control,” 
J. P. Kenyon. 2.30 p.m. 


Junior Institution of Engineers 

Saturday, September 27th.—Visit to Ascot Gas Water 
Heaters, Ltd. 2.30 p.m. 

Wednesday, October 1st.—MIDLAND SECTION: James 
Watt Institute, York House, Great Charles eee 
Birmingham. Annual general meeting. 7 

Friday, October 3rd.—39, Victoria Street, S8.V oe In- 
formal meeting. 6.30 p. -m. 

Friday, October 10th.—39, Victoria Street, S.W.1. 
Ordinary meeting. ‘“‘ Machinator: Quo Vadis?” 
L. 8. Atkinson. 6.30 p.m. 

Manchester Statistical Society 

Friday, S 26th.—InpDUsTRIAL GnouP: Societ 
Architects’ Rooms, 16, St. ete Parsonage, ™ and 
chester. “The Pi Experiments in 
Industry,” R. L. Plackett. 6. br p.m. 

Radiolympia Exhibition 

Wednesday, October ist, to Saturday, October 11th.— 
London, Olympia. 

Sheet and Strip Metal Users’ Technical Association 

Thuraday and Friday, September 25th and 26th.—Waldorf 
Hotel, Mia London, W.C.2. Annual meeting 
and autumn confereuce. 

Yorkshire Technical Liaison Committee 

Tuesday, September 30th.—Museum Lecture Hall, Park 
Row, Leeds. ‘‘ The Housing Problems of a Large 
Industrial City,” R. A. H. Livett. 7 p.m. 

Works Management Association 

Friday, October 3rd.—MaNcHESTER BRANCE : Sasoowe’ 
Clab, Albert . Manchester. Discussion, 
opened by A. P. Young. 





Personal and Business 


Mr. G. HarpMaAn has been appointed deputy 
managing director of Brooks and Doxey, Ltd. 


Sir ALEXANDER DuNBAR has been appointed a 
director of Projectile and Engineermg Company, 
Ltd. 

Lievut.-GENERAL Sir Ronatp Scosre has been 
appointed a director of British Insulated Cal- 
lender’s Cables, Ltd. 


Mr. W. R. Eapre has been a —— Secretary 
of the South-Western Region of the Federation of 
British Industries at Bristol. 


Mr. L. LETHBRIDGE has been appointed Principal 
Technical Officer (Sea Transport) in the Ministry 
of Transport. Mr. C. 8. Riddell has been appointed 
Deputy Principal Technical Officer (Sea Transport). 


THe MINisTeR oF TRANSPORT announces that 
Captain Sir Ian Bolton, Bart., has become a part- 
time member of the British Transport Commission. 
Mr. R. H. Wilson has been appointed Comptroller 
of the Commission. 


C.. ApaMs AND Starr Company Ltd., has 
been established recently as a company specialis- 
ing in industrial consultation, covering factory lay- 
out, production planning and jig and tool design 
and manufacture. Its address is 32la, Ballards 
Lane, Finchley, N.12 (telephone, Hillside 6479). 


AssociATED British Or Encines, Ltd., has 
set up a central service organisation for light indus- 
trial and marine engines to cover London and the 
Home Counties. The headquarters of this organisa- 
tion are at Leigh-Kenwood Engineering Company, 
Ltd., Thalia Works, Grosvenor Road; Hanwell, 
W.9-(telephone, Ealing 6492). 





Tue Lats Mr. James CapMan—We announce 
with regret the death of Mr. James Cadman, which 
occurred on September 8th, following a motoring 
accident. Mr. Cadman, who was in his sixty-ninth 
year, was well known .as a mining engineer in 
Staffordshire, and up to the time of nationalisation 


was chairman of Norton.and Biddulph Collieries, 


Lid, . 


Sept. 19, 1947 


Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M, 
Stationery Office at the prices stated, 


No. of Post 
report. Title. free, 
F.LA.T. $ 
1028 . ... Rapid Production of Viscose 
Spinning Solutions at Rottweil 1 | 
1087... ... Reduction of Airfoil Resistance 
by Use of “Drawn-in” Profiles : 
ReportinGerman_ ... ee 
1095 Vapour - Liquid Equilibria of 


Binary Hydrocarbon on 


ReportinGerman .... 2 8 
J.1.0.A. 
47 ... German Military Bridges ... ... 38 9 
FLAT. 
T/B T-22 Diamond Powder for : Stating 
and Polishing... 0 3 
B.LO8. 
JAP/PR/109 Japanese Research on Improve. 


ment of Night Vision... ... is 
JAP/PR/533/4 Japanese Rangefinders ‘and Tele. 


and 636 scopes Used with Armoured 
Trains .. : h 1 

JAP/PR/ Japan’s Power Plants and their 

651/2/3 Equipment: Part A, Thermal 


Power Plants, with Appendices 
Tand _ 19 4 

JAP/PR/654/5 Japan's Power Plants and their 

quipment: Part A, Thermal 

Power Plants, Appendices III 
and IV . 20 
JAP/PR/668/9 Sources of Phosphate for Japan... 2 
JAP/PR/906 Forestry and Forest nme in 

. enna es 
JAP/PR/911 Ave oney ages. in 97 In- 
ytere Ay for all Japan and for 
Regions, April, 194 weer ox 
Forestry Education in Japan és 
Ww elding i in Japanese Naval Con- 
struction ... 

The Rayon and Synthetic 1 Fibre 
Industry of Japan... . . 30 


-Speed Schlieren Camera for 
sie of Flame Travel . . 2 
WB Xv Gave Pe Aspects of German Powder 

Metallurgy (Preliminary Assess- 
ment) . 21 

285 ... ss Structural Work at Focke-Wulf, 

Bad Eilsen . ons » ae 

303 .» «+ Production of Luminous Com- 

unds at the Works of Auer 
lischaft. A.G. ... 

Anthraquin one : Manufacture by 
Air Oxidation of Anthracene at 
LG. Farbenindustrie, Ludwigs- 
hafen ... . 

LG. Farbenindustrie : “The Manu- 
facture of Miscellaneous rr 
thalene Intermediates ...... Ll 

1371 =~... ... The German Toy Industry mae 
1372 =~... ~«. German Silver and E.P.NS. 

Holloware Industry ... ... ... 3 

1405 Impact Extrusion : ” German 
Practice, 1946 ... ... RS 

1433. —««.. =~.» ~ LG. Farbenindustrie, 

The Manufacture of Tri cis. 
methane Dyestuffs at spies 

Ludwigshafen and Leverkusen 13 4 


—— 
=o. of 


JAP/PR/1157 
JAP/PR/1295 


JAP /PR/1666 
B.LO.8. 
Beets sss 


_ oo 
oo oo to @ 


te 
LS 


1148 


nw 
to 


1152 


~- @o we 


F.LA.T. 
652 + «+ Control of Swelling of Viscose 
Rayon $e% a 
955 vss sss Special Mechanical Features of 
inde-Frankl Oxygen Plants ... 4 8 
B.1.0.8. 


Misc.: 33 Screen Printing .. Oe 

301 .. ss German Piston and Piston-Ring 
Industry ... 6 2 

394 .» «+ Volume IIL: Technical Report 
on the Ruhr Coalfield. Appendix 
7: Organisation and Layout of 
Underground Faces in Flat and 
Medium Formationsin the Ruhr 

This report has been pub- 
lished separately by -M. 
Stationery Office as a Ministry 
of Fuel and Power publication 
and should be ordered by title. 

German Carbide and Cyanamide 
Industry : Manufacture of Cal- 
cium Cyanamide 28 
Pottery Industry, ‘including 
Domestic Pottery, Tiles, Sani- 
tary Ware, Electrical and 
Laboratory Porcelain, Chemical 
Stoneware ... wens 8 
1.G. Farbenindustrie : The Manu- 
facture of Certain Fast Bases 
and their Intermediates and of 
Intermediates for Napthol-as: - 
Products, &c. ... 

Some Miscellaneous Organic In- 
termediates and Products: 
Manufacture fmsinly) - 4 LG. 
Farbenindustrie... ... gece § 


B.1.0.8. Information Section, 37, sheveiheniin Square, 


W.1, which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 


— 
—) 


1046 


1108 


1149 


1154 


tion, is prepared to receive. en re 
problems relating to scientific and ical intelligence 
on both German and Japanese ihdustry.. °° 
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Pilotless Atlantic Flight 


on Monday, September 22nd, the first 
transatlantic flight with an automatic pilot 
in control was accomplished when a ‘“‘ Sky- 
master” aircraft of the United States Army 
Air Force landed at Brize Norton aerodrome 
in Oxfordshire, after having taken off twelve 
hours earlier from Stephenville, Newfoundland. 
Although the machine carried fourteen persons, 
the controls were not touched from before the 
take-off until after the aircraft had landed. 
At the time of going to press details of the 
automatic equipment are not available, but 
the United States Embassy in London has 
stated that before taking off the aircraft was 
set for a completely automatic course for a 
certain length of time; it was also set to fly 
a predetermined course for a certain length of 
time as well as to fly successively three different 
courses at predetermined times. It flew to a 
home station frequency in England. It followed 
that frequency to a localiser frequency at 
Brize Norton, after which it set down its landing 
gear and made an automatic landing. The 
Embassy’s statement implies that the auto- 
matic pilot was operated in conjunction with 
radio aids at sea and in Britain. Push-button 
operation initiates the various sequences before 
the take-off. Automatic flying controls, similar 
to those used on normal “ automatic pilot ”’ 
equipment, are fitted to the aircraft. 


The Late Dr. B. C. Laws 


We regret to have to record the death of 
Dr. Bernard Courtney Laws, which occurred 
at his home at Sutton, Surrey, on September 
lth. For many years he was surveyor for 
research, and, subsequently, consultant for 
research, to Lloyd’s Register of Shipping. 
Bernard Courtney Laws was born at Ports- 
mouth in 1870, and in 1886 began his apprentice- 
ship at Portsmouth Dockyard. Later on, he 
spent some time at the Admiralty Experimental 
Tank, Haslar, and also studied at the Royal 
College of Science in London. Dr. Laws then 
took up an appointment with the Fairfield 
Shipbuilding and Engineering Company, Ltd., 
where he had charge of the design department, 
and subsequently he became naval architect 
to Le Chantier Naval de Nicolaieff, Russia. 
In 1901, Dr. Laws joined Lloyd’s Register of 
Shipping, as a ship surveyor, and, after some 
years’ service at Newcastle-upon-Tyne and 
Hull, he became surveyor for research at the 
Register’s headquarters in London. He retired 
in 1932, but was retained by Lloyd’s Register 
as a consultant on research matters. Dr. Laws 
made many contributions to the proceedings 
of learned societies in this country and abroad, 
and during his long association with Lloyd’s 
Register completed much mathematical and 
experimental work concerned with the strength 
and vibration of ships. His degree of D.Sc. 
(Engineering) was conferred by the University 
of London in 1920, and in 1932 he was awarded 
the degree of Docteur de Université de Paris. 
He was a member of the Institution of Naval 
Architects, a Fellow of the Institute of Physics, 
a member of the London Mathematical Society, 
and Past-President of Lloyd’s Technical 
Association. 


L.M.S. Lambrigg Collision Report 


Tue report by Lieut.-Colonel G. R. S. Wilson, 
Inspecting Officer to the Ministry of Transport, 
on @ collision which occurred on May 18th at 
Lambrigg Crossing on the West Coast main line 
of the London, Midland and Scottish Railway, 
was published at the beginning of this week by 
H.M. Stationery Office. Lambrigg Crossing is 
between Grayrigg and Oxenholme stations, 
and while single line working by pilotman was 
in force on the down line through the section 
ahead, owing to relaying work on the up line, 
an up express passenger train from Glasgow 
to Euston approached the Lambrigg Crossing 
signal-box at about 55 m.p.h. on a long falling 
gradient. Its driver missed the distant signal at 
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“ caution ’ and did not apply the brake until 
he observed the home signal at “‘ danger” 
at short range. The speed of the express had 
been reduced to 25 to 30 miles an hour when it 
collided with a light engine which was standing 
on the up line waiting to assist the express to 
back through the trailing crossover on to the 
down line. The report says that the driver of 
the light engine realised that the express could 
not stop in time and had just set his engine in 
motion away from it, a step which materially 
reduced the force of the impact. The collision 
actually took place on Docker Viaduct, a 
masonry structure 130 yards long, the light 
engine being driven forward 77 yards and its 
leading bogie wheels being derailed. The 
engine and the. three leading coaches of the 
express were derailed all wheels to the left, 
but fortunately they remained close to the 
track alignment without touching the stone 
parapet of the viaduct. Damage to the coaches 
of the express was slight and there were no 
serious casualties. Colonel Wilson concludes, 
in his report, that the collision, which might 
well have had more serious results, was caused 
solely by inattention on the part of the driver 
of the express train at a critical point in the 
journey. Except for the presence of the light 
engine, the ordinary arrangements for single 
line working had been made at Lambrigg 
Crossing and were being carried out strictly 
in accordance with the rules. The situation 
would not have been affected if the Lambrigg 
Crossing up distant signal had been of the 
colour light type, as its visibility under the 
prevailing conditions was very good. On the 
other hand, automatic train control of the 
intermittent warning type, providing an audible 
signal and brake application, would have pre- 
vented the collision. 


L.N.E.R. Electrification Progress 


THe London and North-Eastern Railway 
reports that, despite shortages of skilled labour 
and materials, progress continues to be made 
on the Liverpool Street-Shenfield electrification 
scheme. Most of the heavy engineering work 
has now been completed, including the con- 
struction of heavy retaining walls, new plat- 
forms, bridge widenings, and a “ flyover” 
viaduct at Ilford for carrying the suburban 
lines over the main lines. Some bridge recon- 
struction work remains to be done, and at 
several places the tracks have still to be lowered 
under bridges to provide the additional clear- 
ance required for overhead electrical equipment. 
With the introduction of the “flyover” at 
Ilford, considerable alterations to track routes 
between there and Liverpool Street are neces- 
sary, especially at Stratford, Bow Junction and 
Bethnal Green, and the opportunity is being 
taken of simplifying the lay-out through 
junctions to permit smoother and speedier 
running. As a result of the rearrangement of 
lines, the reconstruction of Stratford, Maryland, 
Forest Gate and Manor Park stations has had 
to be undertaken. It is intended to bring the 
Ilford ‘* flyover” into use on October 5th, 
after which the largest and probably most 
difficult task remaining to be done is the 
rearrangement of the track lay-out at Liverpool 
Street. This is an operation which is planned 
to take place in five major stages, each of 
four or more phases, and is likely to occupy 
in all a period of nearly twelve months with 
full week-end working. With regard to signal- 
ling, much of the work is of a temporary nature 
to fit in with the changes taking place in the 
general track lay-out. In addition to this work, 
a fleet of 276 new coaches, forming thirty-two 
multiple-unit electric. trains, is to be built. 
The completion date of the first coach cannot 
yet be stated, although manufacture of the 
electrical equipment is now well in hand. With 
the labour and materials position remaining 
so difficult, however, it is not possible to say 
with any degree of certainty when the whole 
electrification scheme will be completed. 





A Seven-Day Journal 


Production Costs and the Export 
Drive 


THe Engineering Industries Association, in 
a memorandum on Sir Stafford Cripps’ export 
proposals, makes the suggestion that an imme- 
diate reduction of production costs is imperative 
if the new export drive is to be successful. 
Otherwise, it asserts, the utterly unsound 
economic device of Government: subsidised 
exports may have to be used so that our 
potential customers can afford British goods. 
The present high cost of coal, steel, transport 
and labour means, the memorandum points 
out, that engineering products are likely to be 
so costly that no one will be able to afford them, 
and there is a grave danger that they will be 
left on our hands. One of the largest con- 
tributory factors to the heavy cost of production, 
the Association argues, is the enormous number 
of non-productive form-fillers, accountants and 
statisticians which industry is compelled to 
carry to-day. The memorandum pledges the 
Association’s full co-operation in achieving 
the new export targets, and also sets out some 
points which demand the Government’s imme- 
diate consideration. They include suggestions 
that manufacturers of components who do not 
themselves export, but who supply exporting 
firms, should be given priority ; that the Civil 
Service should be organised to provide business 
men with a business service, cutting out time- 
wasting, expensive and futile paper work ; 
that industrialists should be able to obtain 
decisions near home on a regional basis; that 
the Export Guidance Committee should include 
industrial experts chosen for their shrewdness 
and experience and not for their political 
beliefs; that the Government should cease 
its practice of issuing directions at the highest 
level and leaving them to be carried out at the 
lowest ; and that the present phase of “ strait- 
jacket ’’ control of industry should be eased. 
British industry, the memorandum concludes, 
must again become flexible enough to manu- 
facture the right goods at the right time for 
the right markets. 


The Institute of Navigation 


Tue Institute of Navigation, which was 
established in March last, held its first annual 
general meeting in London on Friday last, 
when Sir Harold Spencer Jones, the Astronomer- 
Royal, was elected President. The aim of the 
Institute is to unite in a scientific body all 
those within the British Empire who are con- 
cerned with and interested in the science of 
navigation, and this theme was ably developed 
by Sir Harold Spencer Jones in his Presidential 
Address. He first of all surveyed the history 
of navigation and stressed the importance of 
British contributions to the solution of naviga- 
tional problems. Navigation was now, Sir 
Harold said, a living science, for new methods 
had been devised, new techniques employed and 
new instruments developed, but there were, 
nevertheless, still many problems to be 
solved. The development of aircraft, and 
particularly of modern aircraft travelling 
at high speeds,-had presented new problems 
and had necessitated changes of method. The 
variety of radio aids in sea and air navigation 
was now almost bewildering, and the navigator 
had had perforce to become something of a 
technician, while the designer and manufac- 
turer of navigational equipment had an 
important part to play. Sir Harold’s view was 
that, in bringing together those who were 
interested in the-many and varied aspects ot 
the science of navigation, the Institute would 
fulfil a useful function. It started, he said, 
under favourable auspices with the blessing, 
goodwill and support of the Royal Navy and 
the Royal Air Force. For the present the 
address of the Institute is care of the Royal 
Geographical Society, 1, Kensington Gore, 
London, 8.W.7. Mr. R. F. Hansford is the 
technical secretary, and Mr. M. W. Richey is 
executive secretary. 
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with respect to its datum da’ yill , relatio 
+0,.7,/T'>. The plus sign is introdyoy fam pox! 

Th C] d G T ° because, with two intermediate goarg p in Fig 
e€ Ose ear rain and C in the train, backward or nogatiy, 901 
motion of A results in forward or positiy, oil 


By H. E. MERRITT, M.B.E., D.Sc. (Eng.) acre’ 9 


Next, keeping ab fixed, rotate bey 
through the angle 6, (Fig. 2C). The corp. 
sponding rotation of gear D relative to qy SPUR 
will then be —9,.7'y/T7'p. Similarly, Keep 
be fixed and rotate cd through the ang, The 


HE “closed gear train” is a train of 
simple gears, every one of which meshes 
with two neighbours. It is not frequently 
encountered, but when its use is desirable 
the conditions to be satisfied in order that 


with each other whatever the relative position 
of ab and be (physical interference between 
A and C excluded). But when gear D is 
placed in position, D will mesh correctly 
with A and C only if the geometry of the 





























all the gears may mesh correctly presents figure complies with certain conditions. a 

These may be deduced as follows. bat i 

First, imagine that abcd is formed of a pee 

series of links ab, bc, cd and da freely pivoted The 

at a, b, c and d. Next imagine that the well I 

link da is disconnected at a and that the conti 

links are unfolded to lie in a straight line in D 

abeda’, as shown in Fig. 2A. Further, Plow 

suppose that the gears, being still mounted FIG. 3, made 

at the joints of the links, are rotated hower 

until a tooth space on gear A lies with its can 1 

centre-line in dcba produced. in thi 

Then gear D must have either a tooth or ain 

a tooth-space with its centre-line in da’. + matel 

Suppose it to be a tooth that is so located. i_| doubl 

This will occur if the number of teeth on every the ge 

ear is odd, when the sum of all the numbers pare, het dé 4 

of teeth will be even. Changing the number ! differ 

of teeth on any one gear by one will bring and | 

m . Fi.1 & a tooth-space rather than a tooth on to ‘nas! 

sas recess abed, hence the postulated condition will “ree enemmen” Cle 

occur if the sum of the numbers of teeth is the p 

an interesting problem. The only publica- even, regardless of the individual tooth- hexay 

tion that the writer has seen on this problem numbers. 6. (Fig. 2D). The rotation of gear D will be to 60 

is due to Z. E. Vainer.* It prompted the Keeping gear A fixed, let the links ab, +6,.7,/T'p. teeth 

following alternative treatment, and in bc, cd and da’ be rotated en bloc until ab The centre d of gear D is now in its final of te 

devising a convenient numerical example reaches its final position (Fig. 2B). The position relatively to a, and to close the numt 
to illustrate the application of the derived amount of this rotation will be @,, where 6, linkage the link da’ must be rotated through 6, 

(Fig. 2D). This causes the datum da’ to - 

rotate through an angle + 6, relative to any and t 

Te Teeth Tp Teeth tooth on gear D; conversely, any tooth on mesh 

Ip Teeth gear D rotates through —9, relative to da’. satist 

a’ The total rotation of the selected tooth be se 

aia relative to da’ is therefore numl 

+00. 7 4/Tp—%- Tp/T +9. T/T p—% a 

=(0.. T4—% . Tat. To—Os. T5)/Ty _Ww 

In order that a tooth on gear D may now corre 

mesh correctly with the tooth-space on gear cons: 

A (which in all the above operations remained by t 

stationary), the angle expressed above must (Fig. 

either be zero or a multiple of the angle Hi 

FIG. 20. oa subtended by one pitch on gear D, or 1/7) Cons 

of one revolution. If the angles 0,, @,, &., sum. 

are measured in degrees, the condition to be T 9 

complied with is that mam 


(62.7 4—% .T3+6. To—Oa . T p)/360 in e 
=an integer or zero . « @ 
If, however,.the sum of the teeth is an odd 
number, there will be a tooth-space instead 
of a tooth on gear D in Fig. 2A, and the final =al 
relative movement must correspond to an 
odd multiple of half a pitch, 1.e., 


(64. 17 4—% . T+ 9. Te—Oa. Tp) /360 


Fig. 28. 


or 





>< =(2n+1)/2 (2) 
|D P. where 7 is an integer. 0 
These results can be deduced in an even T+ 
poise, area simpler manner if all the gears are regarded exp 


as working with the same true circular pitch, | 
i.e., if all the centre distances agree precisely 


relationships, what may be a new andinterest- is the supplement of the internal angle with the common pitch and numbers of teeth. whe 
ing arrangement of differential was hit upon. dab (Fig. 1). The angular movement of ab, The alternative derivation becomes more 
Fig. 1 shows a closed train of four gears when gear A is stationary, gives to gear D complex, however, if the centre distance h 
A, B, Cand D, having their respective centres an epicyclic motion. The extent of this of one or more pairs is “extended” o ~ 
at the corners of a figure abcd. This is the motion is seen by first regarding gear A as ‘“‘closed”’ by tooth correction, when the 
smallest number of gears that can form such rotating solidly with the gear train ABCD gears will not all work at the same true pitch. 7 
a train, since, in order that rotation may be about a; the selected tooth on gear D will The above results remain true in all cases. furt 
possible, an even number of gears must not then move relatively to the datum da’. The ease with which the foregoing expres- om 
be used. In order to restore gear A to its correct sions can be applied depends upon the circum dist 
Provided that the numbers of teeth on position it must now be rotated backwards stances of each case. If the centres of the ~ 
A, B and C agree with the centre distances through the angle 0,. If the numbers of gears lie at the corners of an irregular figure, a 
ab and be, these three gears will mesh correctly teeth on gears A and D are T, and Tp a process of trial and error will be required, ine 





* Abstracted in Engineers’ Digest, December, 1946. 


respectively, the angular motion of gear D 


but if the figure is a regular polygon, algebraic 
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roationships may be derived directly. Sup- 
ose, for example, that the points a, b,c and d 
in Fig. | form the corners of & square. Then 
90(T 4-7 a+ To—T p)/360=n an integer 


and 
T\,—T 3+ To—T p=4n 


spur DIFFERENTIAL WITH CLOSED-TRAIN 
CONSTRUCTION 


The gear-train discussed in the following 
was devised to form an example of the appli- 
cation of the relationships derived above, 
but it also seems likely that it might be 
turned to good practical account. 

The conventional spur-gear differential is 
well known, and in a. common form (Fig. 3) 
consists of three pairs of planets, each of a 

ir meshing with one sun-gear and with its 
fellow. The planets of adjacent pairs are 
made small enough to avoid contact. If, 
however, they are made larger each pinion 
can mesh with its fellows on either side, and 
in this way the differential carrier can be 
more completely filled with load-carrying 
material—whilst some of the material does 
double duty. In order to achieve this result, 
the gears must be designed to form a number 
of similar closed trains. A _ three-pair 
differential then appears as shown in Fig. 4, 
and the treatment for this particular case 
is as follows :— 

Closed Train of Planets.—The centres of 
the pinions will lie at the corners of a regular 
hexagon, and 6,, 6,, 6,., &c., will all be equal 
to 60 deg. Putting 7’, for the number of 
teeth on each planet, the sum of the numbers 
of teeth will be equal to 67’, i.e., an even 
number, and expression (1) applies. Hence, 

60(T'p>— Tp +Tp—Tp+ T'p—Tp)/360=n=0 
and this shows that the condition for correct 
meshing of the planets with each other is 
satisfied for all values of 7',. (It will also 
be seen that this is true for any other even 
number of planets located at the corners of a 
regular polygon.) 

Closed Train of Sun-gear and Three Planets. 
—Whether or not the sun-gear will mesh 
correctly with its planets requires further 
consideration of the closed train represented 
ty the sun-gear and three adjacent planets 
(Fig. 5). 

Here 6,=60, 6,= 6,=120 and 6.=60 deg. 
Considering first the case in which the tooth 
sum 7',+37', is an even number (when both 
T, and 7’, must be similarly odd or even 
numbers), and inserting appropriate values 
in expression (1), the condition for correct 
meshing is that 


(607',—1207'p+ 607'p— 120T'p) /360 
=an integer n, whence 
(1,;—3Tp)/6=n 
or 
T,/3—Tp=2n (an even number) . (3) 
On the other hand, if the tooth-sum 
T,+3T, is an odd number, then from 
expression (2) 
(607',— 1207p + 607'p— 1207p) /360=n+} 
where n is an integer, or 
* (14-37 p)/6=n+} 
whence 
T;/3—T,=2n-+1 (an odd number). (4) 


Tooth Numbers and Centre Distances.—A 
further requirement is, of course, that the 
numbers of teeth agree with the pitch, centre 
distances and any tooth correction that may 

applied. In the present example, 
ab=be=ed=da, so that all the gears, if 
uncorrected, will have the same nymbers of 
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teeth. In this case the tooth-sum of the 
sun-and-planet closed train will be an even 
number, corresponding to expression (3), viz., 
T,/3-T,= 2n 
and 
T's= —3n 

t.e., T,=T,, must be a multiple of 3, n being 
negative. 


GENERAL CASE OF CLOSED-TRAIN 
DIFFERENTIAL 


The arrangement of Fig. 4 is not, however, 
the most convenient or economical way of 
filling a given size of differential housing, 
since the planets are too large in relation to 
the sun-gear. In order to avoid dealing 
piecemeal with the other possible arrange- 
ments, it is proposed to consider the general 
case in which @ pairs of planets are used. 

It is now convenient to express the external 
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FIG. 5. & 


angles in fractions of a revolution, when 
expressions (1) and (2) become 


Oa. T4—%.T 34+ 6.7 ¢—O4.T p=n (la) 
and 
Oa. T 4— 9.1 34+ O.2o—04.T p=n+1/2 (2a) 


When the number of pairs of planets is Q, 
elementary geometry shows that 


4=1/2—1/Q 
= Ga= 1/4+1/(4Q) 
and 
O.= 1/ (2Q) 
Inserting the foregoing values in expression 


(la) (when the tooth-sum is even), and 
writing TT, and T,=T 3=T ,=T p, 


(1/2—1/Q) Ts—(1/4+1/4Q) Tp+ 
1/2Q . Tp—(1/4+1/4Q) Tp=n 
“. (Q—2)/2Q.7,4+(1/2Q—1/2—1/2Q) Tp=n 
*. (Q—2)/2Q.T,—Tp/2=n 
and 
(Q—2)/Q.T,—Tp=2n . . . (5) 


When the tooth-sum is an odd number, 
expression (2a) yields the relationship 


(Q—2)/Q.T%,—Tp=2n+1 . . (6) 


These relationships can be satisfied only 
if 7’, is made a multiple of Q. This is true 
even when Q is an even number ; for although 
in this case an odd multiple of Q/2 would 
yield a whole number for (Q—2)7’,/Q, this 
number will be even when 7’, is odd, and the 
requirements in 7', for meshing and tooth-sum 
will be incompatible. 

Tooth Numbers and Centre Distances.— 
Having determined the conditions to be 
satisfied for correct tooth contact, it remains 
to select from all the possible combinations 
those tooth numbers that can be used in con- 
junction with the centre distances, the ratios 
of which are determined by the geometry of 
the polygon at the corners of which the 
planets are located. 

The theoretical pitch diameters of the sun 
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and planets, represented by D, and D, 
respectively, would be such that 

(Dp+Dp)|(Ds+ Dy) =be/ab=2 sin (90/Q) 
whence 

D,/Ds=sin (90/Q)/{1—sin (90/Q)] 

Except in the case of Q=3, the ratio D,/D, 
cannot be exactly capable of representation 
by the ratio of two whole numbers corre- 
sponding to 7’, and 7’, respectively. It is 
therefore necessary to find, from possible 
combinations permitting correct assembly, 
values of 7, and 7, giving as close an 
approximation as possible to the desired 
ratio, and to resort to tooth correction in 
order to obtain the desired depth of tooth 
engagement. 

For example, in the case of Q=4, sin 
(90/4) deg.=0-382 approximately whence 

Dp/Ds=0+382/0-618=0-618 

The requirement for assembly is that 7’, 
shall be a multiple of 4, and 7', can then be 
either odd or even. It is then necessary to 
search for suitable numbers such that 7',/T', 
approximates to 0-618. This search is 
quickly carried out with the aid of a slide-rule 
and yields, amongst others, the possible com- 
binations 7’,/7',=12/20, 15/24 and 17/28. 
The details of calculation of the necessary 
tooth correction are, however, outside the 
scope of this article. 


— ——_»——_—_ 


Electric Power Supply in 
South Africa 


REcorRD sales of electricity by the Electricity 
Supply Commission in South Africa in 
1946 exceeded 5,000,000,000 units, of which 
the mines and industries consumed nearly 
80 per cent. The Commission’s report for 
1946, just issued, states that further additions 
to generating stations and areas of supply are 
to be made. There was a ily increasing 
demand for electricity last year, and the report 
states that the Commission found it possible 
to comply with only a fraction of the applica- 
tions. Most of the Commission’s power stations 
are operating at maximum capacity and diffi- 
culty is being experienced in obtaining new 
plant and effecting replacements and repairs. 
‘“* Plant on order from overseas is already long 
overdue,” says the report, “‘and the earliest 
delivery offered in response to inquiries for 
additional generating plant is between two 
and a half to three years, without any guarantee 
from manufacturers that these periods will 
not be exceeded.”’ It is reliably estimated that 
under present conditions even a moderately 
sized power station could not be completed 
in less than four to five years. 

The Commission has entered into an agree- 
ment with the East London Municipality to 
take over its existing power station and supply 
the municipality in bulk. The undertaking, 
to be known as the Border undertaking, will 
be developed to meet demands for electricity 
over @ wide area. 

A licence has been granted to supply elec- 
tricity within an area of about 16,000 square 
miles in the Transvaal, the Free State and the 
northern Cape Province. This will be called 
the Greater Rand Extension Undertaking. 
In addition to the new goldfields in the Free 
State, the new extension will include diamond 
and other mines, two cement factories and a 
number of municipalities. Initially, electricity 
will be supplied from existing power stations, 
but if the load from the new mines reaches the 
estimated figure of 100,000kW by 1955, it 
may be necessary to erect a new power station 
in that area. 

Negotiations have been opened with De 
Beers Consolidated Mines for the acquisition 
by the Commission of the company’s power 
station at Kimberley, with a view not only to 
taking over the contract for bulk supply to 
the municipality, but to establishing the nucleus 
of a larger undertaking to provide electricity 
for industrial and agricultural projects. 
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Engineering and Marine Exhibition 


at Olympia 


No. V—(Continued from page 265, September 19th) 


WE continue in this issue our description 
of some of the exhibits at the Engineer- 
ing and Marine Exhibition, which closed the 
week before last at Olympia. 





GWYNNES Pumps, LTD. 


In Fig. 49 we reproduce a photograph 
of a crude oil pump which was exhibited by 
Gwynnes Pumps, Ltd., 62-64, Chancellors 
Road, London, W.6. This is a two-stage 
pump with single-inlet type impellers 
arranged back to back. It is suitable for 
dealing with crude oil at a rate of 1834 g.p.m. 
at a pressure of 100 lb per square inch at a 
speed of 1200 r.p.m. 

The pump has stellited sleeves, smothering 
glands and ring oiled bearings. Split oil 
seals fitted to the bearing housings prevent 
the entry of grit or dirt. Provision is also 
made for the circulation of lubricating oil 
coolant round the lantern rings with inlet 
and outlet connections, or grease lubricators 
may be fitted. 

An ejector excavator developed by the 
firm during the war is now being produced 
for making ground excavations by hydraulic 
means. It can also be used for elevating 
silt, sand, small gravel, &c., and has been 


to the apparatus. Pressure water is fed 
through these connections to the boring 
chamber and the ejector chamber contained 
in the boring head and also directly into the 
spray chamber itself. 

The boring head is fitted with a series of 
jets which are fed by the water delivered 
under pressure to the boring chamber. 
At the top of the boring head is an ejector 
jet fed from the ejector chamber. Set round 
the spray chamber is a series of radially 
disposed jets, and mounted centrally upon 
it is a short discharge pipe to which can be 
bolted the main discharge piping. A renew- 
able throat liner is fitted to the bore of the 
spray chamber to eliminate wear on the 
chamber itself. 

In operation the pressure supply is first 
turned on to the ejector jet, after which 
the boring jets are put into operation. These 
latter jets have the effect of eroding the 
soil, forming a hole somewhat larger than 
the machine, into which it can be 
gradually lowered. As soon as the ejector 
jet becomes flooded by the water in the 
boring it begins to eject the water and 
eroded soil contained in the boring, through 
the delivery piping. To open out the boring, 
the radial spray jets can be brought into 





Fic. 49—CRUDE OIL PUMP—GWYNNES 


successfully used in salvage work for dis- 
charging silt from the hold of a ship. One 
model of the excavator, the arrangement of 
which is shown in Fig. 50, is fitted with a 
spray chamber for strata conditions amenable 
for jetting ; a second model is made, without 
a spray chamber, for elevating plastic spoils 
fed manually to the ejector. 

Three service water connections are fitted 


operation as soon as they get to the level 
of the top of the boring. 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 


A group of exhibits was arranged by the 
Department of Scientific and Industrial 
Research to show a typical cross-section 
of the work on engineering problems under- 
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taken by the Department’s own researo) 
establishments and allied research asgogis, 
tions. 

Some aspects of the activities of th, 
British Shipbuilding Research Association, 
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Delivery 
Pipe 
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FIG. 50—-ARRANGEMENT OF EJECTOR 
EXCAVATOR—GWYNNES 


5, Chesterfield Gardens, London, W, were 
included in a number of exhibits dealing 
with such matters as the measurement of 
vibration on ships, the torsional fatigue. 
testing of propeller shafts, the transverse dis. 
tortion of ships’ framing due to heeling, and 
marine corrosion and fouling. This display 
included a fluorescent comparator for deter. 
mining the oil-content of feed water. Re- 
search on problems associated with turbine 
design is the concern of another research 
and development association, known as 
‘“‘ Pametrada,”’ whose exhibits we hope to 
describe in a later article. 

Some aspects of the work done in the 
Engineering, Metallurgy, Metrology, and 
Ship Divisions of the National Physical 
Laboratory, Teddington, were shown. 
Among the exhibits in the Ship Division 
was a model cavitation tunnel, illustrating 
the cavitation phenomena associated with 
marine propeller blades under reduced atmos- 
pheric pressure. Methods and instruments 
used in the Metrology Division for surface 
finish testing were illustrated by photographs. 
One of the exhibits in the Metallurgy Division 
was arranged to illustrate the presence of 
hydrogen in weld metal, the tendency of the 
gas to escape at room temperatures, and some 
of the apparatus used to estimate the quan- 
tity of gas. The Engineering Division of 
the laboratory showed exhibits to illustrate 
its work on the proposed unification of screw 
threads in the U.K., U.S.A., and Canada, 
while stress concentration in the fatigue of 
metals, creep and the use of strain gauges 
were also demonstrated. 

Experimental work on boiler availability, 
in co-operation with the Boiler Availability 
Committee, formed part of the exhibit show- 
ing the work of the Fuel Research Station, 
Blackwall Lane, London, 8.E.10. Apparatus 
suitable for measuring steady torques 4s 
well as torsional vibrations—a capacitance 
torquemeter—was demonstrated by the Motor 
Industry Research Association, Brentford, 
Middlesex. Various aspects of research 
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york on machining processes were _illus- 
trated as part of the work undertaken by the 
production Engineering Research Associa- 
tion of Great Britain, Stavely Lodge, Melton 

Mowbray. A photographic display covered 
gome of the research work on factors influenc- 
ing engine performance and durability, 
carried out by the British Internal Combus- 
tio Research Association, Slough. 

Four research associations concerned with 
metals and welding showed exhibits typify- 
ing the work upon which each organisation 
is engaged. 

A model blast furnace was set up to 
demonstrate how investigations are carried 
out on distribution of raw materials within 
the furnace at the laboratories of the British 
[ron and Steel Research Association, 11, 
Park Lane, London, W.1. ‘To show the 
general trend of research into the uses of 
cast iron in building and engineering, the 
British Cast Iron Research Association, 
Alvechurch, Birmingham, showed samples 
of finish on cast iron, together with design 
data on their uses and information about 
new materials and processes. 

The British Non-Ferrous Metals Research 
Association, Euston Street, London, N.W.1, 
illustrated its activities on such problems as 
fatigue and the development of corrosion- 
resistant copper alloys for marine condensers 
and condenser systems. Sample castings, 
photomicrographs and diagrams were shown 
to demonstrate the practical results arising 
out of research work on improving bronze 

castings. Weldability tests used in research 
work formed one of the interesting exhibits 
shown by the British Welding Research 
Association, 29, Park Crescent, London, W.1. 


Dossre McInnes, Lrp. 


Navigational and nautical instruments, 
as Well as engineering instruments, made up 
the display exhibited by Dobbie McInnes, 
Ltd., Glasgow. One of the more interesting 





Fic. 51—B.T.H. RADAR SCANNER CABIN 
—DosBBIE MCINNES 


of the instruments which were shown for 
the first time was the B.T.H. radar equip- 
ment for which Dobbie McInnes, Ltd., is 
the sole agent in the United Kingdom. 
Manufactured by the British Thomson- 
Houston Company, Ltd., Rugby, this marine 
tadar equipment is designed to comply 
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with the Ministry of Transport’s specification 

covering the operation of radar as a naviga- 
tional aid. The equipment consists of three 
main assemblies: a cabin incorporating the 
scanner, transmitter-receiver, h.f. unit, and 
the modulator, a display unit, and a motor 
alternator set with its control panel. 

For convenience, the scanner cabin can 
be mounted on the roof of the wheel-house 
or on the monkey island, where the scanner 
will have as uninterrupted a “view” as 
possible of the area which it is desired to 
scan. The scanner, which is fitted on top 
of the cabin, consists of a parabolic slice 
or a slotted wave-guide aerial and is rotated 
in a horizontal plane by a mechanism 
housed in the roof of the cabin. Normally, 
the cabin takes the form of a rectangular 
steel box, measuring approximately 2ft 
by 4ft by 6ft high, but these dimensions 
and the layout of the apparatus in the cabin 
can be varied to suit individual requirements. 
The general arrangement of this assembly 
is designed to afford easy access to the elec- 
trical equipment without sacrificing adequate 
protection against the elements. 

The transmitter-receiver unit is mounted 
inside the cabin immediately below and 
supported from the scanner to allow the 
intervening wave-guide connection to be 
as short as possible. Accurate mechanical 
alignment of the transmitter-receiver unit 
relatively to the scanner is secured by carrying 
out the necessary adjustments and fixing 
the unit in position before the equipment 
leaves the works. Below the transmitter- 
receiver is a ventilated sheet-steel cabinet, 
which houses the high-frequency unit. A 
photograph showing part of the interior of 
the scanner cabin on the “‘ Royal Ulsterman ”’ 
is reproduced in Fig. 51, to give a general 
impression of the layout of the equipment, 
including the hf. unit, the transmitter- 
receiver unit with the wave-guide connec- 
tions and the mechanical drive for rotating 
the scanner. 

A convenient position for the display wnit 
is in the wheel-house, chart-room or on the 
bridge, and Fig. 52 shows a general view 
of the display unit installed in the chart- 
room of the “Saga.” The display consists 
of a P.P.I. trace on a 9in diameter cathode- 
ray tube, with its screen flush-mounted on 
the control desk of the display unit. The 
ship’s heading, accurate to } degree, relatively 
to close objects, is indicated by a straight 
trace radiating from the centre of the 
screen (which represents the ship’s position) 
to the circumference. A _ bearing scale 
surrounds the screen, to the right of which is 
the range scale, graduated to indicate the 
range corresponding to the radius of the 
range circle on the P.P.I. The P.P.I. trace 
can be stabilised in the North upward posi- 
tion if the ship is fitted with a repeater 
compass. Alternatively, the display can 
be rotated to this or any other convenient 
position by hand. 

The high-frequency radiation is beamed 
by an aerial array into a pattern having an 
azimuth beam width of 14 degrees, measured 
to half power. This array is designed to 
keep the field strength of the side lobe 
radiation below a level where it might give 
rise to spurious echoes. The equipment 
operates in the 3cm waveband within fre- 
quency limits of 947550 megacycles per 
second. A quarter-microsecond pulse is 
used with a repetition rate of 1500 per 
second. 

Briefly, the performance of the set can 
be summarised by considering the limits 
and accuracy of range and bearing deter- 
minations, as claimed by the manufacturers. 
With a radiated power pulse in excess of 
30kW (peak), clear indication can be obtained 
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of a ship of 2000 gross tons, or of a coast- 
line rising to 20ft above sea level, at a dis- 


tance of 7 miles. A typical second-class 
buoy can be detected at a distance of 2 
miles. The minimum range of the equip- 
ment is such that the “blind area” is 
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limited to within a radius of 50 yards of 
the aerial, while it is possible to discriminate 
between objects on the same bearing and 
60 yards apart. Range determinations are 
accurate to +2 per cent of the maximum 
range of the scale in use; in the standard 
form there are four range scales to cover 
ranges up to 14, 3, 9, and 25 miles, respec- 
tively. 

In bearing the P.P.I. indications are 
accurate to +1 degree and it is possible to 
discriminate between two objects at the same 
range when the gap between them subtends 
an angle greater than 3 degrees. 

The set is so designed that, if early 
warning is required, an audible signal can 
be given to indicate the approach of any 
obiect within a pre-selected range of the 
ship. Provision is made for performance 
monitoring, so that the radiated power and 
the sensitivity of the receiver can be evalu- 
ated immediately without reference to 
echoes from external objects. 

Another instrument exhibited for the 
first time is the telemagnetic compass, which 
represents a radical departure from the 
conventional design of marine compass. 
In the new instrument the compass proper 
or ‘control head,” as it’ is called, is very 
much reduced in size. The navigator and 
helmsman work from the indications of 
large-scale repeaters, which accurately repro- 
duce the movements of the control head. 
The control element itself is a small disc- 
magnet suspended by a torsion strip. This 
form of suspension, in conjunction with the 
small size of the control head and moving 
element, helps to make the instrument 
relatively immune against vibration and to 
maintain card steadiness under all conditions 
of pitching, rolling and “ slam.” 


BARLOW WHITNEY, LTD. 


Electrically heated equipment for various 
industrial heating processes exhibited by 
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Barlow Whitney, Ltd., Coombe Road, Neas- 
den, N.W.10, was represented by a selection 
of the smaller plant manufactured by this 
company. 

Prominent among the exhibits was an 
electrically heated thermostatically con- 
trolled hot oil circulator, which is available 
in ratings of 6kW to 36kW for many indus- 
trial processes, such as the heating of plastic 
extrusion machines and large platens, wax 
and bitumen coating tanks, rubber vulcanis- 
ing plant, jacketed pans and autoclaves, &c. 
It is possible to use working temperatures of 
500 ‘deg. Fah. and over by choosing oils 
having suitable heat-transmission properties. 

The circulator tanks are of welded steel 
construction, double cased and well lagged to 
reduce heat losses. Conservatively rated, 


removable core type heating elements are 
used. Circulation is by a pumping unit con- 
sisting of a geared pump capable of delivering 
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small compartment into which cold com- 
pound can be added so that the tank can be 
replenished without affecting the temperature 
of the main bulk. 


THos. W. Warp, Lrp. 


The foundry plant made by the Heaton 
Foundry Company, Ltd., which was to be seen 
upon the stand of T. W. Ward, Ltd., of 
Sheffield, included typical examples of the 
“ Polford’’ crucible and tilting furnaces, 
sand mixer millers, and a model of a sand- 
conditioning plant. A drawing of a sand- 
conditioning plant such as that exhibited 
is reproduced in Fig. 53. These plants can 
be arranged for conditioning sand in batches 
at a rate of 5 tons per hour, or for continuous 
production at the rate of 12 to 15 tons an 
hour. 


The material in bulk is fed into a large 
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Fic. 53—SAND CONDITIONING PLANT—WARD 


10 gallons per minute and driven by a 1 h.p. 
motor. This pumping unit is mounted on 
top of the circulator. On the side of the 
circulator is a sheet steel control box housing 
two adjustable thermostats, one of which 
provides overall safety, together with the 
necessary relays, pilot light and pump motor 
starter. 

An oil-jacketed dipping tank was also 
shown to illustrate plant that has been 
developed for the plastic dip coating pro- 
cesses, which are now being widely used for 
protecting tools and machined parts, &c. 
The container is of mild steel construction 
and is aluminium metal sprayed after fabri- 
cation. At present this class of tank with 
rectangular container is made in two sizes 
having capacities of 3 gallons and 12 gallons 
with loadings of 2kW and 4kW respectively. 

Totally enclosed industrial type heating 
elements are immersed in the oil bath, the 
terminals being brought through the oil 
jacket by special glands. The temperature 
of the oil bath is maintained at the desired 
value by an adjustable thermostat, which is 
housed, together with a pilot light and 
switch, in a sheet steel box at one end of the 
tank. A 2}in dial thermometer is provided 
and the tank is fitted with an insulated 
removable cover and drain valve. A remov- 
able expanded metal dividing partition is 
fitted near one end of the container to form a 





hopper and drops down between a pair of 
heavy rollers, which crushes the larger lumps 
of old sand. As the sand falls from the 
rollers it passes over a large rotating magnetic 
drum which extracts any ferrous foreign 
matter. The sand then falls down a chute 
into the boot of a bucket elevator which 
carries it up to the top of the machine and 
tips it into a vibrating screen. The screen 
separates and ejects oversize material. Sand 
dropping through the screen is collected in 
a hopper below if the machine is batching, 
or drops straight down into a mixer miller 
if the plant is arranged for continuous 
working. As the milled sand leaves the front 
of the machine it passes through an aerator 
for final conditioning. 

Large dust hoods connected to exhaust 
fans are fitted over the loading hopper and 
the vibrating screen to extract the dust. 


EASTON AND JOHNSON, LTD. 


A 10-kW steam engine-driven marine 
generator set, which was to be seen upon 
the stand of Easton and Johnson, Ltd., of 
Taunton, is illustrated in Fig. 54. The 
engine is one of the firm’s well-known single- 
cylinder types of about 15 b.h.p., with a 
speed of 550 r.p.m., and working at a pres- 
sure of 120 lb per square inch. 

The high tensile close grained cast iron 
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cylinder of the engine has a bore of 64in 
the piston stroke being 4in. Within the 
crank case the main crankshaft beari 
are spigoted and bolted to the main castj 
and are provided with white metal ling 
gunmetal brasses in halves. The ¢y 
bolts are easily accessible to enable the 
bottom half brasses to be dismantled with. 
out removing the crankshaft. 

A cast iron piston is machined all oye 
and is fitted with Lancaster and To " 
restrained type rings for working withoy; 
cylinder lubrication if required. A 40-ton 
tensile steel piston rod is attached t 
the piston by means of a one-in-fow 
taper and nut. The rod is screwed and locked 
into the crosshead. The forged steel cop. 
necting rod, which is machined all over 
has a “T” end foot and is fitted with 
marine brasses, white metal lined. | 
is drilled for forced lubrication of the 


Fic. 54—-10-KW STEAM ENGINE DRIVEN GENERATING SET—EASTON 


small end bearing. The crankshaft, which 
runs in two very large main bearing jour- 
nals, is fitted with cast iron balance weights. 
Forced lubrication is provided to all bearing 
surfaces by means of a valveless geared oil 
pump and oil is conveyed to the bearings 
by drilled passages through shaft and rods; 
the oil pump is provided with a combined 
oil-pressure filter arranged for cleaning while 
running. Lubricating oil is drawn from the 
crankcase sump, which is specially shaped to 
maintain a continuous head when the engine 
is subjected to pitching and rolling. 

A powerful governor operates a balanced 
throttle valve, designed to control the engine 
speed to within 3 per cent. It is also 
provided with means of speed variation by 
hand while running. 


WELDING EQUIPMENT 


A miniature welding transformer and 
various accessories were shown by Are 
Manufacturing Company, Ltd., 52a, Gold- 
hawk Road, London, W.12; welding 
machines and a fume extractor were demon- 
strated by Lincoln Electric Company, Ltd., 
Welwyn Garden City, Herts. Various acces- 
sories, including a dust and fume extractor 
were exhibited by G. D. Peters and Co., Ltd., 
Slough, Bucks. Equipment for marine ar¢ 
welding was shown by Fusarc, Ltd., Gates- 
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head-on-Tyne. Stud welding was demon- 
strated by Cyc-Are Steel Welding, Ltd., 
9-29, New North Road, London, N.1. 


DOWDING AND DoLL, Lp. 


Qn the stand of Dowding and Doll, Ltd. 
Greyooat Street, London, 8.W.1, there 
was to be seen a “ Matterson”’ bevel gear 
venerating attachment for shaping machines. 
These attachments are made in two sizes, 
gin and 12in, and in Fig. 55 we reproduce 
a photograph of one of the larger attach- 
ments, which is designed for use on shapers 
having tables 18in long and over. 

The generating motion in this attachment 
is produced by two worm drives, interdepen- 
dent through change wheels, which are 
selected according to the pitch angle required. 





Fic. 55—BEVEL GEAR GENERATING 
ATTACHMENT—DOWDING 





Dividing for the number of teeth is effected 
by hand through a device similar to that 
commonly used on milling machines. The 
slide traverse movements in generating 
are automatically operated by a connection 
with the oscillating side connecting link 
which is normally used for operating the 
shaper table-feed screw. 

Two slides are provided, a pinion slide 
for cutting pinions from 0 deg. to 45 deg. 
pitch angle, and a wheel slide for cutting 
wheels from 46 deg. to’90 deg. pitch angle. 
A special formula is provided for ascertain- 
ing the correct tool form. In machining 
a gear one side of the teeth is generated at 
a time, each work blank being revolved 
round its axis at least twice during the 
cutting operations, one revolution to cut 
each side of the teeth. 


British TRON AND StEEL RESEARCH 
ASSOCIATION 


Amongst exhibits arranged by the Depart- 
ment of Scientific and Industrial Research at 


Olympia were those of the British Iron and * 


Steel Research Association. In Fig. 56 we 
illustrate a wire tension meter intended to 
measure the tension on wire as it is actually 
being drawn through dies at speeds up to 
2000ft per minute. The object is to facilitate 
field studies of existing plant, so that accurate 
data of operating conditions may be obtained. 
The device is placed over the wire as it 
comes from the die and the frequency of 
oscillation of a constant length of the wire is 
thereby measured. As is well known, that 

uency of oscillation, assuming the wire to 
remain of constant mass per unit length, will 
vary only with the tension in the wire. At 
the exhibition, as will be seen from the 
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engraving, the instrument was demonstrated 
on a stationary wire, the tension of which 
could be varied. 

Other exhibits of this Association included 
a transparent model of a blast-furnace on 
which scale trials are carried out of various 
methods of loading and distributing the raw 
materials in a blast-furnace. Their effect on 
gas flow and pressure is investigated by 
introducing blast in the normal way through 
the model’s bustle pipe and tuyeres. The 
loading gear at present fitted on the exhibit 





Fic. 56—WiIRE DRAWING TENSION TESTING 
APPARATUS—B.1.S.R.A. 


is the McKee top, a well-known method of 
controlling circumferential distribution. In 
this method raw material (in the model 
marble chippings of appropriate sizes are 
used) is fed by skips into a hopper, which can 
be rotated a predetermined amount before 
the material is discharged into the furnace. 

A “ Perspex ”’ model of a side-blown con- 
verter was also shown. It is used for investi- 
gating the behaviour of molten steel and air 
in such converters. This model is to one- 
eighth scale and uses mercury as a normal 
working fluid. Such converters are widely 
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Tue AssoctaTeED EQUIPMENT 
Company, LTD. 


An interesting exhibit on the stand of 
the Associated Equipment Company, Ltd., 
of Southall, Middlesex, was the pair of 
“A.209 ” and “A.210”’ 100 b.h.p. oil engines, 
designed for marine propulsion, and illus- 
trated on this page in Fig. 57. The Port 
of London Authority is one of the principal 
users of A.E.C. engines for the propulsion 
of its launches on the lower reaches of the 
Thames, and these units have also found 
application to numerous other craft, for 
propulsion and for auxiliary power. 

ach of the engines illustrated is rated 
at 100 b.h.p. When mounted as a pair, 
with the auxiliaries of both engines in- 
board, the ““A.209”’ unit is on the starboard 
side and the “A.210”’ unit on the -port side, 
propellers turning outwards... There is a 
high degree of interchangeability of parts 
and assemblies between the two engines, 
one of which is a “ reflected” form of the 
other. 

Briefly, each engine is a six-cylinder, 
9-6 litre unit, with bore and stroke of 120mm 
and 142mm, developing its rated output 
at 1500 r.p.m. The combustion system is 
of the indirect type, with A.E.C.-Ricardo 
“ Comet ” combustion chamber. Each power 
unit incorporates dry sump lubrication, 
fresh-water cooling, variable speed govern- 
ing, and a robust reverse and 3 : 1 reduction 
gear, giving a propeller shaft speed of 500 
r.p.m. at maximum rated engine speed. 
Ground helical reduction gears are housed 
in a water-cooled casing, which also contains 
the propeller shaft thrust bearing. 

These power units can be supplied com- 
plete with oil tanks, batteries, panel con- 
nections, all mating pipe flanges, and pro- 
peller shaft coupling. All the firm’s marine 
engines are built to Lloyd’s Survey. 

Other exhibits included the A.E.C. 
stationary oil engine, basically the same unit 
as described above, built so as to present a 
self-contained generating plant, rated at 
62-5kVA, 415V, three-phase. The 9-6 
litre engine is directly coupled to a B.T.H. 
two-bearing revolving armature, screen-pro- 
tected alternator, with overhung exciter, 
With this lay-out the radiator is mounted 
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Fic. 57—-LeEFT AND RIGHT HAND PAIR OF 100-8.H.P. MARINE OIL ENGINES—A.E.C. 


used in steel foundries, normally with a 
capacity of from 2 to3 tons. The determina- 


tion of the flow conditions will erable a better 
understanding of refractory wear to be 
gained. 


forward of the engine upon the fabricated 
bedplate, which, together with electric 
starting equipment (24V), makes the set 
completely self-contained. 

(To be continued) 
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The National Gas Turbine Establishment 


N our issue of July 5, 1946, we announced 
the formation, on July 1, 1946, of 
the National Gas Turbine Establishment 
to take over the main functions of Power 


The two main divisions of the establishment 
are each under the control of a deputy 
director. The Research Division at Pye- 
stock is under the control of Mr. H. Constant 





AN EARLY WHITTLE GAS 


Jets (Research and Development), Ltd., and 
its establishments at Whetstone, in Leices- 
tershire, and Pyestock, near Farnborough, 
in Hampshire. It was therefore with plea- 
sure that we accepted an invitation from 
the Ministry of Supply to inspect the 
laboratories and the work done at Whetstone, 
on Wednesday, September 17th. 

The visitors were received by Dr. H. 
Roxbee Cox, the director, and his staff, 
and by Mr. Arthur Woodburn, the Parlia- 
mentary Secretary of the Ministry of Supply. 
The establishment is the culmination of 
events with quite small beginnings. Pioneer 
work on jet engines, and centrifugal com- 
pressors for aircraft was carried on from 
1928 onwards by Air Commodore Frank 
Whittle, while workers at the Royal Air- 
craft Establishment at Farnborough, under 
Dr. A. A. Griffith, had been engaged actively 
on the design and construction of axial- 
flow compressors for aircraft engines from 
1926 onwards. In 1936 Whittle formed his 
own company, known as Power Jets, Ltd., 
which later received Government recog- 
nition and backing. In 1942 the team of 
research workers at the Royal Aircraft 
Establishment at Farnborough was provided 
with its own research laboratory at Pye- 
stock, in Hampshire. In May, 1944, it 
was decided to amalgamate Power Jets, 
Ltd., and the Pyestock Laboratories, in 
order to form a Government-owned com- 
pany, styled Power Jets (Research and 
Development), Ltd. From July 1, 1946, 
the newly-formed National Gas Turbine 
Establishment took over all functions of 
that company, except the administration 
of the Government gas turbine patents, 
which continue to be handled by Power 
Jets (Research and Development), Ltd., 
at its London office at 8, Hamilton Place, 
London, W.1. 

The establishment is under the control 
of the Director, Dr. H. Roxbee Cox, who 
is responsible to the Ministry of Supply. 


TURBINE UNIT 


and it is subdivided into sections for aero- 
dynamics, combustion, performance, and 
project assessment. The Manufacturing and 
Testing Division, which we visited at 
Whetstone, is under the control of Wing- 
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nearby Bitteswell Aerodrome. <A trainin 
course is also run by the establishment to 


provide short courses of instruction for | 


representatives and engineers of industria) 
firms and officers from Government Depart. 
ments both at home and overseas. This 
department is housed at Lutterworth, not 
far from Whetstone, in the buildings whic} 
previously served as a factory for Powe 
Jets, Ltd. 


FUNCTIONS OF THE ESTABLISHMENT 


The work which the National Gas Ty. 
bine Establishment is seeking to accomplish 
may be defined as follows. It primarily 
exists for increasing knowledge of the 
operation and application of gas turbing 
for all purposes, whether on land, a 
sea, or in the air. The research work 
carried out is fundamental in characte 
for the most part, and it includg 
research into the basic problems of the 
flow of air, the combustion of light and 
heavy fuels, the behaviour of material 
under high temperature conditions, stresses 
in components operating under working 
conditions, and methods of manufacture, 

The results of these fundamental investi. 
gations are continually being applied to 
the improvement in the design of axial. 
flow and centrifugal compressors and con. 
bined compressor forms, also jet turbine 
and other components. Design methods 
are handed on, straight to industrial firms, 
either in reports or by direct contacts. 

In the normal course of events it is not 
the policy of the establishment to produc 
complete engines. The manufacturing de. 
partment at Whetstone is principally occu 
pied in the making of experimental con. 
ponents of advanced design for test pur. 
poses, or for ultimate embodiment in 
jet engines. A large proportion of its faci- 





A ‘**W2/700"" GAS TURBINE 


Commander G. Lees, and it includes sec- 
tions for mechanical design, vibration inves- 
tigations, the metallurgical departments, 
and foundry, the engineering workshops 
and the testing sides, which comprise not 
only engine-testing bays, but mobile test- 
ing equipment and the Test Flight at the 











UNIT ON MOBILE TEST BED 


lities are engaged in making and tryin 
out test apparatus and equipment. The 
establishment also undertakes the tet 
nical assessment of new designs and offer 
facilities for the testing of compressor, 
jet turbines and complete engine unt 
made by private firms. 
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pranches Of the establishment on a cen- 


tralised site at Pyestock, in Hampshire, 


with regard to future policy, the director 
informed us that it is the intention of the 
Government to bring together the various 
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for which ground has already been set apart 
as soon as the plan is practicable. It is 
also intended to provide facilities for testing 
compressors up to 14,000 h.p. output and 
for the testing of marine gas turbines. 


Bradford Power Station Extensions 


and Jubilee 


N interesting event in the history of Brad- 
A ora’s Electricity Department occurred 
on Saturday, September 20th, when recent 
extensions to the Valley power station were 
officially opened as part of the ceremony 
marking the Jubilee of the department. It 
will be recalled that the Jubilee would have 
peen celebrated on September 20th, 1939 but 
for the outbreak of war. 

The Jubilee itself is of more than usual 
historical interest, for Bradford claims the 
distinction of being the first local authority 
in this country to provide a supply of elec- 
tricity for general purposes in its area. A 
yovisional order authorising this supply 
was obtained by the corporation in 1883 and 
supply was commenced on September 20, 

89, 

"Told by present-day standards, the origi- 
nal engine-room in Bolton Road was a modest 
installation, for the generating plant consisted 


operating at steam pressures of 625 Ib per 
square inch and temperatures of 825 deg. 
Fah. 

An interesting equipment that was installed 
in 1930 was a 2500kW high-pressure super- 
imposed plant, operating at 1000 Ib per square 
inch and 800 deg. Fah. After passing through 
the special turbine the steam is exhausted at 
205 lb per square inch, vid a reheater into the 
range supplying the older turbines. 

To-day main transmission is effected at 
33kV and high-voltage distribution at 6-6kV. 
The turbo-alternators therefore generate at 
33kV and 6-6kV and are connected direct to 
switchgear having rupturing capacities of 
1000MVA and 500MVA, respectively, with 
the exception of the high-pressure set the con- 
trolling switchgear of which has a rupturing 
capacity of 350MVA. 

Extensions authorised during the war made 
provision for the installation of two turbo- 





22'5-MW ‘TURBO-ALTERNATOR IN 


of three steam engine-driven 90-kW d.c. 
generators, the steam being supplied by 
Lancashire hand-fired boilers. It is recorded 
that at the end of the first complete year’s 
working there were seventy-three consumers 
and 108,102 units had been sold. 

Rapid growth in the demand for electricity 
made it necessary to acquire a new site which 
would offer scope for expansion, and in 1897 
the first of two new works was opened in Valley 
Road, and equipped with high-speed d.c. 
generating sets of 210-kW and 380-kW capacity. 
A third works, opened in 1903, was originally 
laid out to have two engine-rooms, each con- 
taining five 1000-kW slow-speed generators 
with a boiler house situated between and 
running parallel to the engine-rooms. Only 
one of these engine-rooms was actually erected 
and in it four 1000-kW sets were installed. 
Technological developments were rapid at 
about this time, and in the space reserved 
for the fifth set three 4500-kW vertical turbo- 
alternators were installed between 1909 and 
1910. With further progress steam engines, 
vertical turbines and the early forms of 
turbo-alternators gave place to improved 
plant of 30-MW and 22-5-MW capacities, 


VALLEY POWER STATION, BRADFORD 


alternator sets, each having a maximum con- 
tinuous rating of 22-5MW, complete with 
ancillary plant, to replace two existing turbo 
sets, each of 1I5MW. The condensers of the 
displaced sets are to be used in conjunction 
with the new sets. At the same time provision 
was made for three boiler units, each having a 
continuous evaporative capacity of 180,000 lb 
of steam per hour, together with the necessary 
ancillary plant, buildings and cooling tower. 

It was arranged that these extensions should 
be carried out in two stages. The first stage, 
forming part of the C.E.B.’s 1946 programme, 
included one turbo-alternator set, two boiler 
units, boiler feed and circulating water pumps, 
reinforced concrete cooling tower and chimney 
and coal handling plant. With the exception 
of the two boiler units, which are not yet in 
service, all the plant detailed above was put 
into commission earlier this year, and the official 
opening ceremony took place last week. We 
understand that it is hoped to have the first 
of the two boilers in operation during next 
month. 

Our illustration herewith shows a general 
view of the new 22-5-MW, 33-kV, 3000 r.p.m. 
set which was manufactured by C. A. Parsons 








291 






and Co., Ltd.; the second set, which is to 
follow, will differ only in that it will generate 
at 6-6kV. The two-cylinder tandem turbine 
has two high-pressure and one low-pressure 
feed water-heaters, with drain cooler unit 
evaporator and two two-stage air ejectors. So 
that the condensers associated with the two 
superseded sets can be used with the new sets, 
the steam lanes have been increased by remov- 
ing a number of tubes. 

The second stage of the extensions to which 
reference has been made above,. forms part 
of the C.E.B.’s 1948 programme, and includes 
the second turbo-alternator set, a boiler unit 
and ash and flue dust handling plant. It is 
estimated that the two stages of the extensions 
jointly will cost approximately £1,450,000. 
This figure reflects something of the growth of 
an undertaking which began fifty-eight years 
ago by serving seventy-three consumers. Within 
fifty years the number of consumers had in- 
creased a thousand-fold. During this time the 
number of units sold to consumers increased 
from 108,102 units in 1890 to 213,587,487 units 
in 1946. In the year ended March 31, 1947, 
the number of units sold to consumers was 
254,495,186, being an increase of some 20 
per cent within twelve months. If, therefore, 
growth is to be measured by the number of 
units sold to consumers, this undertaking, 
like many others, has been expanding since 
the war at twice the rate that prevailed generally 
between 1930 and 1940. 


Technical Reports 


The Influence of Design and Circuit Constants on 
Arce Energy and Pressure in Cartridge Fuses.—By 
H. W. Baxter, B.Sc. (Eng.), A.M.I.E.E. Report 
Ref. G/T191. The British Electrical and Allied 
Industries Research Association. 

This report is the fourth in the series on funda- 
mental research on fuses, the three previous reports 
being Refs. G/T121, G/T152 and G/T177. 

The present report describes an experimental 
study of the energy liberated in a cartridge fuse 
during the arcing period, account being taken 
of the influence of such factors as length and dia- 
meter of fuse wire, current and voltage, and grain 
size of filler. Some measurements of pressures set 
up were also made. 

For a given fuse the arc energy is found to increase 
with the current, the circuit inductance and the 
circuit voltage. In a given circuit the are energy 
increases with the diameter of the fuse wire; but 
decreases with increasing length. It is found to be 
substantially independent of the size of the filler grain. 

The pressure on the wall of the cartridge is 
materially influenced by the size of the filler grain 
and also by the internal diameter of the cartridge. 
There appears to be an optimum size of grain for 
minimum pressure. 





Interference from Industrial R.F. Heating Equip- 
ment.—By A. Turney, B.Sc. Report Ref. M/T88. 
The British Electrical and Allied Industries |Research 
Association. 

Considerable information has been obtained relat- 
ing to the reduction of interference from electric 
motors and the like in which the radio frequency 
fields produced are a by-product of the normal 
operation of the equipment and are not essential 
to its proper function. This information has been 
embodied in standards and codes of practice con- 
cerning the reduction of interference from such 
sources. The increasing use of radio frequency 
power for industrial and medical purposes stresses 
the need of a similar consideration of the class of 
equipment in which the production of large radio 
frequency fields is essential to their operation. 

This report describes experiments which have 
been carried out with the assistance of the manufac- 
turers of the equipment to determine the magnitude 
and extent of the fields produced. Both experi- 
mental models and standard production types have 
been examined, and, when possible, an attempt has 
been made to determine the effect of screening the 
equipment and/or the work circuit. The tests 
were carried out at the premises of two manufac- 
turers referred to as A and B and the equipment 
tested was as follows :— 

A.1, 45-kW set, operating at 600kc /s. 

A.2, 25-kW set, operating at 15me/s. 

B.1, 2°5-kW set, operating at 9-6mc/s and 
20: Ime/s. 

B.2, 2-5-kW set, operating at 3-8me/s. 

Equipment A.1 was an induction heating plant, 
A.2 was for dielectric heating, and both equipments 
were experimental. Both equipments of manufac- 
turer B were production models and of the dielectric 
heating type. 
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Metallurgical Topics 


Sub-Zero Treatment of Tool Steel 

Tue Sauveur Memorial Lecture was given 
this year by Professor Morris Cohen of the 
Massachusetts Institute of Technology, who 
took as his subject “‘ The Tempering of Tool 
Steels,’ and recapitulated in a concise and 
systematic way much of the research work 
on that subject which has been proceeding in 
the Institute during the last few years!. 

Among these researches there has been a 
long range of investigations on sub-atmospheric 
transformations of retained austenite, and it is 
therefore natural that in the course of his lec- 
ture, Professor Cohen should deal in some detail 
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curve for the tool steel known as 18:4: 1, 
i.e, one containing tungsten 18 per cent, 
chromium 4 per cent, and vanadium 1 per 
cent, with 0-5 to 0-8 per cent of carbon. 
If the steel is cooled from the usual austenitising 
temperature of 1290 deg. Cent., the austenite 
may transform to carbide and pearlite in 
the range 760 deg. to 650 deg. Cent., the 
curves in the upper part of the diagram indicat- 
ing how far the transformation proceeds as a 
function of the holding time in this temperature 
range. If the cooling rate is too rapid for the 
austenite to transform in this range, that is, 
if the steel is cooled past 760 deg. in five 
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Fig. 1—Transformation iCurves for 18:4:1 High-speed Steel, Showing the Austenite-Martensite 
Transformation Below Room Temperatures 


with the sub-zero treatment of tool steel— 
or the “‘ deep freeze ”’ treatment, as it is some- 
times called—since this, in particular, has been 
a matter of interest to him and his associates. 

Widespread attention has been given to the 
“* deep freeze ”’ process and all manner of con- 
flicting results have been reported. Since 
exposure to low temperatures has been applied 
at various intermediate stages of the heat 
treatment of tool steel, often with an apparent 
disregard of theoretical considerations, and 
since the ultimate effect is necessarily judged 
by machining tests which are notoriously 
difficult to standardise, consistent results were 
perhaps not to be expected, but a systematic 
investigation, as reported by Cohen, enables 
the process to be discussed on a rational basis. 

It is evident from the time-temperature- 
transformation curve, reproduced in Fig. I, 
that the austenite-martensite transformation is 
by no means complete when room temperature 
is reached. 


TimE-TEMPERATURE TRANSFORMATION 
CURVE 


It may be desirable to explain this diagram 
in more detail. It represents the transformation 


or six minutes, the transformation may occur 
partially in the range 370 deg. to 205 deg. 
Cent. if the steel is held there long enough. 
Here the decomposition product is “ bainite,” 
and although bainite is considerably harder 
than either lamellar or spheroidised pearlite, 
it is also easily avoided in the usual hardening 
operation. The diagram, for example, shows 
that the steel would have to stay at 316 deg. 
Cent. for eight minutes before the first bainite 
appeared, and twenty-four minutes before 10 
per cent of the austenite had changed to bainite. 
‘The true hardening of tool steel takes place 
below 230 deg. Cent., for this is where the trans- 
formation product of the austenite is martensite. 
Martensite starts to form in this 18:4:1 
steel at the temperature corresponding to the 
top horizontal line or M, temperature. The 
change, austenite to martensite, continues 
on cooling and amounts to 10 per cent when 
the temperature reaches the second line, 20 
per cent at the third line, and so on. At room 
temperature in this 18: 4:1 steel 80 per cent 
of martensite is formed leaving 20 per cent of 
retained austenite. Cooling below room tem- 
perature converts all but 8 per cent of the auste- 
nite to martensite. 


It is important to note that the formation 
of the martensite is a characteristic of the 
temperature. It forms when austenite 
cooled to this range; the subsequent Pate 
of cooling is of minor importance. Fast ¢)) 
ing does not avoid the transformation as show, 
by the fact that any curve representing faljj 
temperature cuts through the horizontal ling 
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Fic. 2—Room Temperature Ageing Effect on Retain 
Austenite Transformation in Hardened 18: 4:1 Hig, 
speed Steel During Sub-zero Cooling to Different Temper. 
tures 


no matter how rapid the quench. Similarly, 
slow cooling through the range yields marten. 
site. 


TRANSFORMATION ON ContTINUOUS CooLINg 


On continuous cooling from 1290 de, 
to —190 deg. Cent., the specimen contracts 
normally until the M, pofnt is reached at 21j 
deg. Cent. At this point an expansion due to 
the onset of martensite formation begins to 
assert itself. As the temperature falls, th: 
transformation and, hence, the expansion, 
proceeds to and through the atmospheric 
temperature. At —100 deg. Cent., however, 
the transformation ceases and once again the 
steel contracts normally on further cooling to 
—190 deg. Cent. All the austenite is no 
changed; 8 per cent remains untransformed 
in the steel on ccoling from —100 deg. 
to —190 deg. Cent., and after returning to 
room temperature. Provided that the low 
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meter for 18 : 4: 1 High-speed Steel after Normal Hardening 


Fic. "ig: 4: 1p Plotted Against Tempering Por 
and After Sub-zero 


ardening 


temperature is attained throughout the mass, 
neither rate of cooling to the sub-zero temper 
ture nor repeated cooling nor prolonged holding 
at the low temperature has any effect in 
increasing the amount transformed. 


Erreot or Svus-zERO TREATMENT AFIB 
HARDENING AND AGEING aT RooM 
TEMPERATURE 


In order to ensure that the maximum amoutt 
of austenite is transformed to martensite, 
the cooling must be continuous. To quench the 
specimen to air temperature and hold it there 
reduces the effectiveness of the subsequent 
cooling to various sub-zero temperatures(Fig. 2). 
Very little austenite decomposes isothermally at 
room temperature but on the other hand tt 
appears to become more stable and the longeét 
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ageing time at room temperature, the less 

ite decomposition is accomplished by 
sib-zero treatment. With continuous cooling 
there 18 DO advantage in cooling below —100 
deg. Cent. because the transformation stops 
at this temperature, but with interruption of 
the hardening quench at room temperature the 
austenite transformation does not set in imme- 
diately when the further cooling is started. 
there is a striking temperature lag before the 
transformation gets under way and this lag 
is greater the longer the steel is held at room 
temperature. In these circumstances cooling 
pelow —100 deg. Cent. is advantageous. As 
indicated by Fig. 2, cooling to — 190 deg. Cent. 
after ten hours at room temperature is only 
about half as effective as continuous cooling to 
—15 deg. Cent. 


the 


Errect OF SUB-ZERO TREATMENT AFTER 
HARDENING AND TEMPERING 


The stabilisation of retained austenite, as 
caused by room temperature ageing, is more 
pronounced after ageing at elevated tempera- 
tures. Sub-zero transformation is still evident 
in diminishing amount after ageing at tempera- 
tures up to 100 deg. Cent., but after tempering 
at temperatures above 100 deg. and below 
470 deg. Cent., a subsequent cooling even down 
to —190 deg. Cent. has no effect. The effect of 
sub-zero cooling is, however, again noticeable 
after tempering at temperatures above 470 
deg. Cent., when carbide precipitation may cause 
a change in the austenite composition sufficient 
to destroy its stability and so enable it to trans- 
form more readily on cooling to —190 deg. 
and below 600 deg. Cent., when all the 
austenite is decomposed. The sub-zero treat- 
ment can only produce further transformation 
after tempering if :— 

(1) The tempering temperature is high 
enough to cause carbide precipitation and so 
change the composition of the retained austenite, 
and not so high as to result in complete decom- 
position of the retained austenite leaving none 
available for sub-zero transformation, and 

(2) The time at room temperature after 
tempering and before sub-zero cooling must 
be kept to a minimum, otherwise room tempera- 
ture ageing will stabilise the available austenite 
in much, the same way as in the hardened 
steel. 


Errect OF TEMPERING AFTER HARDENING 
AND SUB-ZERO TREATMENT 


Continuous cooling down to —100 deg. 
Cent. results in a product containing 92 per 
cent of martensite instead of 80 per cent 
formed down to room temperature, and with a 
correspondingly greater hardness. The question 
arises whether this extra hardness, gained by 
sub-zero cooling, persists after tempering. The 
conclusion arrived at by Professor Cohen, 
based on the data obtained by several investi- 
gators, is that within certain limits it does. 
The comparison of the various results is difficult 
because so many different times and tempera- 
tures of tempering are involved. Cohen makes 
use of the tempering parameter introduced by 
J. H. Hollomon and L. D. Jaffe, who found 
that the hardness of a steel after tempering 
was a function of the quantity T(c+log 4), 
where 7’ was the absolute temperature of 
tempering, ¢ the tempering time and c a con- 
stant characteristic of the material. The curves 
in Fig. 3 are derived from points representing 
treatments ranging from five minutes to 100 
hours and temperatures from 480 deg. 
to 620 deg. Cent. They apply only to 18:4:1 
steel, hardened from 1290 deg. Cent., for 
which c is 19. 7' is in degrees Fah. +459 
and the time in hours. A single curve was 
obtained for all tempering data after normal 
hardening and another single curve for all 
tempering data after sub-zero hardening. 
With light tempering the steel which had 
teceived the sub-zero treatment retained its 
superiority in hardness but with more drastic 
tempering it became inferior to that which had 
Teceived ‘the normal treatment. The change- 
over occurred at about 644 Rockwell C (about 
850 Vickers), and at a parameter value 27,600, 
which corresponds to 510 deg. Cent. for four 
hours, 588 deg. for 0:8 hour, 565 deg. for 0-2 
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hour, or 593 deg. Cent. for three minutes. Sub- 
zero hardening results in an inferior resistance 
to softening by tempering treatments exceeding 
the above limits. 


GENERAL CONCLUSIONS 


The introduction of cooling to —100 deg. 
Cent. or below immediately after hardening 
gives a different structure and properties to 
the hardened steel and may conceivably affect 
the tempered product to the advantage of 
subsequent tool life. The chances that the 
characteristics conferred by the sub-zero treat- 
ment will survive the normal tempering of 
tool steel at 600 deg. Cent. are, however, very 
small. Therefore, the application of sub-zero 
treatment to ordinary high-speed tool steel, 
properly hardened and tempered, according to 
the normal practice, would not be expected 
to yield much practical benefit. 

In circumstances which for any reason 
have given excessive quantities of retained 
austenite sub-zero treatment may be effective. 
It may, for example, bring into effective use 
steels which have hitherto shown an unsatis- 
factory response to heat treatment or, applied 
as a final treatment, it may give improved 
life to a tool which has been given an inadequate 
tempering or “secondary hardening.” This 
may explain conflicting results but the salvag- 
ing of indifferently treated material is not to 
be commended as a practical application, when 
correct procedure gives equal or better results. 

On the more positive side, sub-zero treat- 
ment may perhaps be applied with advantage 
to steels which, after quenching, contain appre- 
ciable amounts of retained austenite which 
cannot be transformed without simultaneous 
breakdown of the martensite and loss of hard- 
ness. Such materials are the high carbon, 
low tungsten die steels, various steels used 
for gauge manufacture, and the alloy case- 
hardening steels, such as the 5 per cent nickel 
(S 90) and the 4} per cent nickel-chromium 
steel (S 82). It would appear from Professor 
Cohen’s summing-up of the situation that 
development of the technique of sub-zero 
treatment in this direction would be more 
effective than its application to the standard 
tool steels. 


1M. Cohen: Metal Progress, May and June, 1947, vol. 
ot, pees 781-788 and 962-968. 

2M. Cohen and P. Gordon: Iron Age, March 28, 1946, 
vol. 157, page 55. 


Rate of Propagation of Cracks in Steel 


Most researches on crack velocities have 
been carried out on brittle materials like glass, 
and hitherto the rate of propagation of the 
brittle type of crack in a material capable of 
considerable plastic deformation such as steel 
has been largely a matter of speculation 
unsupported by experimental data. 

A direct approach to the subject has been 
made by G. Hudson and M. Greenfield* who, 
in a paper on “ The Speed of Propagation of 
Brittle Cracks in Steel,’ describe their endea- 
vours to measure the rate at which a crack 
spreads under tension in a specimen of un- 
treated mild steel (carbon 0-3 per cent max.), 
having a yield point of 15-2 and an ultimate 
stress of 26-8 tons per square inch. It is 
not clear whether these figures are minimum 
or actual values. 

Specimens of the steel, 2ft long by 5jin 
wide by lin thick, were notched across the 
lin edge, about half-way along the length, 
with a notch fin deep. They were placed in a 
testing machine of 600,000,]b capacity and 
fractured. 

The crack formed at the notch travelled 
across the specimen by a path roughly per- 
pendicular to the longitudinal axis. At first 
an attempt was made to photograph it by 
means of a camera operating at 3000 frames 
per second, but the crack invariably spread 
right across the specimen between two frames, 
thus indicating a velocity in excess of 15,000in 
per second. 

An oscillograph method was therefore em- 


* Journal of Applied Physics, April, 1947, Vol. 18, 
page 405. 
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ployed. The region of the specimen in which 
the crack was to be produced was coated with 
Khotinsky cement and while the cement was 
still fluid several lengths of ‘1 mil Nichrome 
wire were embedded in it. The wires, number- 
ing from 3 to 6 in the 52in width, were arranged 
longitudinally on the specimen and were 
thus parallel to one another and perpendicular 
to the expected path of the crack. The cement 
served as an insulator to the wires, which 
were connected in parallel, as well as attaching 
them rigidly to the specimen. 

When the crack was propagated it broke 
the wires in succession. The breaking of the 
first wire was used to start a single horizontal 
sweep of the electron beam of the cathode-ray 
oscillograph. Each wire in breaking introduced 
a voltage step and the resulting staircase- 
like record was read against the calibration 
wave. The average velocity of the crack 
between any two successive wires was calcu- 
lated by dividing the distance between them 
by the corresponding time interval measured 
from the oscillograph record. The distances 
over which the speed was measured varied 
from 0-96in to 4-4lin but the results were 
independent of these distances, the average 
of fourteen measurements being 40,400+ 
2500in per second. 

It may be of interest to recall that Schardint 
measured the crack velocity in different glasses 
and found it surprisingly constant, ranging 
from 1420m to 1570m per second, according 
to the nature of the glass, and about 2200m 
per second for fused quartz. He regarded 
other lower velocities encountered as com- 
posed of alternate periods of rest and of motion 
at constant velocity. The above value for 
steel is equal to 1025m per second; the crack- 
tip tension was, of course, maintained by 
the applied stress. 

Hudson and Greenfield propose to continue 
their work by determining the effect on velocity 
of thickness of plate, temperature and compo- 
sition. 


Inflammability of Magnesium Alloys 


Tr is usually, and correctly, held that melting 
is a prerequisite to the ignition of magnesium 
alloys. The ignition of solid masses of mag- 
nesium is very difficult to bring about. The 
matter has been studied, with special reference 
to heat-treatment conditions, by C. B. Willmore 
and W. S. Peterson,{ who confirm the close 
correlation between melting and burning. 
They found, however, that in certain circum- 
stances exposure to furnace atmosphere tem- 
peratures below the apparent melting point’ 
resulted in ignition. Slow oxidation produced 
a heating effect and, by raising the temperature 
of the alloy above that of its surroundings, 
caused local melting and more rapid oxidation. 
The temperature at which the original oxidation 
led to burning was dependent on the composi- 
tion of the alloy, and of materials with which 
it came into contact, as well as on the humidity 
of the surrounding atmosphere. 

Thus a magnesium alloy containing alu- 
minium 6, zinc 3 and manganese 0-2 per cent, 
when heated in a stream of air of definite 
humidity and velocity, ignited at 450 deg. 
Cent. Under the same conditions of heating, 
but in contact with 96:4 zinc-aluminium, 
with galvanised iron or with cadmium-base 
solders, it ignited at 375 deg. Cent. The zinc- 
magnesium eutectic which may be formed 
locally at the point of contact melts at 341 deg. 
Cent. 

It is therefore not sufficient to use the alloy’s 
melting point alone as a guide to safe heat- 
treating practice. Fire hazards may result 
from accidental contact with materials which 
can form low melting point alloys and, to a 
minor degree, from the existence of slivers, 
burrs, sharp edges, or even high humidity 
of the furnace atmosphere, which may increase 
the initial rate of oxidation. 





+See E. F. Poncelet: “‘ Fracture and Comminution 
of Brittle Solids,”” American Institution of Mining and 
Metallurgical Engineers, Technical Publication No. 1684, 

t “ The Ignition of Magnesium Alloys During Heat 
Treatment,” Materials and Methods, Vol. 26, July, 1947, 
pages 85-88. 
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THE ANGLO-AMERICAN 
AERONAUTICAL CONFERENCE 


THE recent conference in London of 
delegates from the Institution of Aero- 
nautical Sciences of New York with mem- 
bers of our own Royal Aeronautical Society 
was the first of its kind and proved so use- 
ful and effective that it was decided to 
renew it in future years, meeting alter- 
nately in each country. This decision must 
depend in some measure on dollar avail- 
ability, although it may be hoped that the 
economic situation will get easier with the 
passing years. The discussions at this 
first meeting ranged over the whole wide 
field of aeronautics. Ten papers came from 
America and nine from this country. They 
were, alike, of high merit, and the resulting 
debates, vigorous and well sustained as 
they were, would no doubt have been even 
better had copies of all the papers been 
available for circulation and study in 
advance of the meeting. 

The lecture by Dr. von Karman, known 
to all for his brilliant work in aerodynamic 
theory, was from the scientific point of view 
the outstanding contribution. The prob- 
lem he chose was the very intricate one of 
the changing forces encountered as an air- 
craft enters and flies through the sonic 
barrier which lies between the subsonic 


and supersonic speeds. We know a good 
deal about flying well below the sonic speed, 
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both in theory and practice, and we think 
we know a fair amount about the conditions 
of flight in the supersonic region, although, 
so far, that is based entirely on theory. 
Our practical knowledge of the travel of 
gun projectiles and rockets at such speeds 
does not cover the case of winged craft ; 
indeed, the conditions are so different that 
that knowledge is of little avail. The least 
known region of all is the sonic barrier 
between these two speeds. All flights at 
supersonic speeds have to traverse that 
mysteriously conditioned region, first when 
gaining speed and later when losing it. 
Dr. von Karman explained that at the highest 
speeds the flow pattern was made the more 
complex because several states of flow 
occurred at the same time; in the sonic 
region, or when flying beyond it, not all the 
airflow around the aircraft could be either 
sonic or supersonic, since in the boundary 
layer itself there must always be a subsonic 
layer lying close to the skin of the aircraft. 
This added a complexity which made pre- 
cise calculation of the flow impossible, at 
least, at present. In these circumstances 
it is not surprising that those in charge of 
full-scale investigations prefer to carry 
out the initial experiments with unmanned 
aircraft, which can be controlled by gyro- 
scopic means, directed by radio and plotted 
by radar. That work is now being under- 
taken. A subject showing marked diversity 
of opinion was that on the turbine-airscrew 
combination. This arose from the paper 
contributed by Mr. Owner, chief engineer 
to the Bristol Company, in which he made 
an excellent case for this means of pro- 
pulsion ; but many of his audience, including 
some with much experience, seemed to think 
that it could at best represent only an interim 
phase, that the pure jet would before long 
be fully able to compete with this rival, 
and that even so there was always the 
ducted-fan method, which, though diffi- 
cult to house, was considered by some 
speakers to be underrated. With the pure 
jet, however, thermal efficiency must con- 
tinue low until the maximum temperature 
of operation can be raised to a higher level, 
its present level being dictated by the 
properties of the materials that have to 
be used. The icing problem in turbine 
operation also came up for discussion. 
Little seems to be known about‘it, but thanks 
to the kinetic rise in temperature of the 
entering air, it seems that it may present 
less trouble than would have béen expected, 
excepting in those cases where the airflow 
is interrupted by the icing of the grids 
used, in some cautious designs to keep out 
stray birds. 

To the airline operators much the most 
fundamental issue discussed by the con- 
ference was the optimum size for the long- 
range airliner. Sizes had slowly but steadily 
risen ;. but would they continue so to rise, 
or were they approaching some economic 
limit ? Although this is more perhaps a 
problem of economics than of engineering, 
it is natural for engineers to have a lively 
interest in it. It may be that it would be 
best treated by the methods of opera- 
tional research with which we became so 
familiar during the war. The airline operator 
sells passenger-air-miles and the more he 
sells in the year the greater the revenue. 
If, as is not uncommon, the liner carries 
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about as many day passengers as it Weighs 
tons, the gross revenue figure become 
proportional to ton-miles per hour, and jt, 
ratio to the cost of the fleet proportiong) 
to speed. That is but one side of the ledge 
however, and it ignores such important 
factors as frequency of service and probable 
volume of traffic, themselves functions of 
speed and comfort. It is a nice problem 
for the statistically minded. The requir. 
ments for safety need also to be brought 
into the account—-indeed, it was clear that 
the conference as a whole put the objective 
of safety in operation well ahead of rapidity 
in service. That the helicopter should also 
come under review was natural, but little 
was said about the economics of its opera. 
tion, nor was any suggestion made as to 
how its efficiency could be raised to that of 
the aeroplane, which on published fuel 
consumption figures appears to be about 
four times as good. The conference cer. 
tainly did excellent work and we endorse 
the hope it expressed that there will be more 
like it in the coming years. 


SECURITY 

Ir seems to have been an article of faith 
amongst witches that if you were bent on 
doing someone down, with an artistic touch— 
that is to say, scorning such kitchen con- 
traptions as wax figures with pins stuck in 
them—then your best line of attack was on 
his sense of security. At any rate, when 
Hecate was brewing new mischief for hag. 
ridden Macbeth, she reminded the three weird 
sisters, as a matter of common knowledge, 
that “security is mortal’s chiefest enemy.” 
By paltering with the regicide in a double 
sense—about Birnam Wood, for example— 
she counted, successfully, on luring him into 
greater follies, by leading him to believe 
that, whatever else might happen, he could 
neither be vanquished nor slain. In the 
jargon of to-day —or, should we say, the 
recent past ?—“‘complacency” has  dis- 
placed “ security ”’ in this sense. Has Great 
Britain no Hecates with her still ? 

But if witches have been quick to see 
security, in one sense, as a frailty of mankind, 
philosophers, it appears, have seen its virus 
in another sense. Tacitus records—we quote 
an apt letter in The Times of September 3rd— 
‘Industry will languish and idleness will be 
encouraged if a man has nothing to fear and 
nothing to hope from himself ; everyone will 
indolently expect help from others ; useless 
to others and a burden to the State.” That 
seems to strike uncomfortably near home. 
Like so much of the now derided wisdom of 
the ancients, it smacks of truth that is as 
sound now as in the days of Nero. Yet, we 
are all agreed that security is a thing greatly 
to be desired. It figures largely in the 
Atlantic Charter under the cloak of 
‘“ Freedom,” and is numbered amongst the 
vommonest assurances of Ministers to the 
working classes. The doctrine of full 
employment tacitly includes it. The 
bitter memories of past years, when men 
were not secure in their jobs, or secure of 4 
livelihood if there were no work, makes 
them now jump avidly at a promised 
shield. But there are few good things to be 
had in the world without payment. We can 
have social security, but only on the con- 
dition that we surrender some of our cherished 
personal freedom and run the risk—let us 
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wll it no more than that—that Tacitus was 
right in his day and may prove right in this. 

[eter writers have observed that “the 
ending of strife is the beginning of decay,” 
meaning that something of a struggle for 
existence, OF for the things that make exist- 
ence pleasant, keeps us on our toes and stops 
ysfrom dozing in the “ easy chair of custom.” 
To others “safety first” is anathema. 
(ertain it is that if we allow security to take 
too firm @ hold of us, either as a nation or as 
individuals ; if we never throw our bonnets 
over the moon ; never take a risk or embark 
on venturesome enterprises, we shall at 
length lose power and the self-respect that 
oes With it. 

Fortunately, the diversity of mortals is 
immeasurable. Whilst fourscore and ten 
are longing for a safe job with an assured 
future, the remaining halfscore are all for 
adventure. There is a place for both. We 
must have the steady plodders; we must 
also have the restless innovators, the men of 
enterprise, the men who will jettison their 
security in grasping at new golden apples. 
The problem before us is to give security— 
within reason—but in such a manner that 
the enterprising and adventurous may be free 
to carry us forward so that Hecate’s “chiefest 
enemy” may not undo us, nor Tacitus’s 
prophecy overtake us. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


CHROMIUM-PLATED CYLINDER LINERS 


Str.—Our attention has been drawn to the 
description of chromium-plated steel cylinder 
liners for Petters engines in the Olympia Supple- 
ment of THE ENGINEER, dated August 29, 1947. 
This description states that ‘‘a steel liner is 
preferred to one of cast iron, owing to the well- 
known difficulty of getting good adhesion 
between the chromium deposit and the cast 
iron.” 

This statement gives a biased and misleading 
impression and is damaging to those prominent 
engine manufacturers using chromium-plated 
cast iron liners, to our associate company, 
British Van der Horst, Ltd., and to ourselves, 
80 that we hope you will give equal prominence 
to this correction. 

Cast iron liners, chromium-plated by a 
suitable technique, have been used in this par- 
ticular type of engine with complete satisfaction, 
and, over a much wider field, very many 
thousands of chromium-plated cast iron liners 
in other engines have shown no evidence what- 
ever of this alleged adhesion difficulty. 

For THE SHEEPBRIDGE STOKES 
CENTRIFUGAL CasTINGs Com- 
PANY. LTD., 

W. J. EpMonps. 

Sales Manager. 

Chesterfield, September 23rd. 
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British Association 


No. V—(Continued from page 273, September 19th) 


Section G (ENGINEERING) 

ON Tuesday morning, September 2nd, 

Mr. Forrest S. Anderson, of Anderson, 
Boyes and Co., Ltd., Motherwell, read a 
paper on ‘ Mechanisation of Mines, with 
special reference to Coal-Cutting Machinery.”’ 
He said that to those not associated with the 
mining industry, the term mechanisation as 
applied to collieries usually suggested the 
mechanisation of the actual coal-getting 
operations. This certainly was the phase 
which had been most widely publicised, 
but it was well to realise that such other 
phases of the work as underground transport 
and tub handling, for example, also required 
the greatest consideration. In fact, unless 
they were brought into line, the full advan- 
tage of coal-face mechanisation could not be 
realised. This inter-dependence of all phases 
of mining work brought its own problems, 
especially under conditions such as we had 
in Great Britain where the coalfields had 
been developed for many years, and many 
working faces were a long way from the 
mine shafts. The adoption of new methods 
usually involved heavy development charges 
in several directions, and the remaining life 
of the colliery, or a particular section of it, 
might not warrant the expenditure. 

The problem arising in the mechanisation 
of coal getting was to find a way whereby 
the coal might be broken out from the seam 
and filled away with the minimum demands 
on human labour, while, at the same time, 
keeping the working places safe for con- 
tinuous day by day operation. A solution 
was particularly urgent to-day because of 
the shortage of labour, in the first place, and 
also because of the necessity of eliminating 
as much as possible of the laborious and 
monotonous toil from the miner’s work, so 
that the calling might become more attractive 
and interesting. The solution of the problem, 
however, involved not only the provision 
of suitable machines, but also the adoption 
of suitable mining methods. The methods 
of mining, in fact, had not changed in prin- 
ciple for many years, although many varia- 
tions and adaptations had been developed. 
The two basic methods were the longwall 
systems and the room and pillar method, 
and a brief explanation of these was given. 
In the early British mining practice, the 
room and pillar system of working was 
widely adopted, but to-day the longwall 
system was by far the most generally adopted. 
This, said the author, had been influenced 
to a great extent by the necessity of working 
thinner seams, and seams at considerable 
depths. The real test of the merit of face 
mechanisation was in terms of cost of output. 

The author pointed out tlfat to-day the 
design of the coal-cutter was almost entirely 
stabilised with the chain-type machine, 
whether applied for longwall or room and 
pillar work. The longwall chain cutter was 
regarded as the simplest, and it was employed 
in great numbers in this country. In America 
all machines of this type were d.c., whereas 
in this country they were a.c. Trolley wire 
locomotives were used very widely in America 
for haulage purposes, and this made it very 
simple to use d.c. at the face. Moreover, 
in America they did not pay so much atten- 
tion to safety devices as we did in this 
country, and it was quite a common practice 
to drive coal-cutting machines by hanging 
a pair of grips on a trolley wire, Further, 


the majority of American mines were very 
shallow and there was no gas, so that the 
conditions were quite different from those 
in the majority of coal mines in this country 
where every care was taken to make the 
machines as safe as possible. 

In the design of coal-cutting machinery, 
the two outstanding factors of importance, 
particularly for this country, were strength 
and minimum physical dimensions. The 
duty which it had to do called for high power, 
and the conditions under which it had to 
operate demanded great strength to with- 
stand crushing, due to falls of rock and coal 
in addition to much abuse in operation. On 
the other hand, the physical dimensions must 
be kept as low as possible. Moreover, work- 
ing in a dusty atmosphere the machines must 
be totally enclosed and the electric motors 
must be of flameproof construction on 
account of the prevalence of gas. The success 
with which these limitations must be met 
was well exemplified in the design of a long- 
wall machine for thin seams, where a 40 h.p. 
machine has been provided which is only 
12in high by 26in wide by 7ft 10in long, 
admittedly an extreme case. 

Mr. Anderson said that approximately 
50 per cent of the American output was now 
power loaded. Their developments, how- 
ever, had been almost entirely limited to the 
room and pillar system of mining, whereas the 
longwall system was the more commonly 
employed here. Nevertheless, American 
methods had found many useful applications 
in this country and particularly in areas 
where only a limited extraction of the coal 
was permitted. 

Two main types of loading machines were 
employed in America and had been intro- 
duced here, the Duckbill loader and the 
mobile loader. The former was essentially a 
shaker conveyor with a special loading pan. 
This machine was widely used in orthodox 
room and pillar working in conjunction with 
a shortwall coal-cutter and was also very 
suitable for the driving of single headings 
for development work. The mobile loader, 
as its name implied, was capable of movement 
under its own power, usually by means of a 
tractor set, and was a self-contained loader 
unit. Delivery was into a tub, a fixed con- 
veyor or a shuttle car. This latter was 
really an electrically driven truck with 
rubber tyres and was designed specifically 
for duty in the mine. 

The most notable development in longwall 
power loading was the A.B. Meco-Moore 
cutter loader which had been much publicised 
in the popular Press recently. It was 
invented by Mr. M. 8S. Moore, who recently 
died. In the early days of the war it was 
sponsored by the Mechanisation Advisory 
Committee of the Ministry of Fuel and Power, 
and, with their assistance and the combined 
efforts of a colliery company and the manu- 
facturers, it was claimed that a machine had 
been developed which had achieved out- 
standing success. The principle of this 
machine was that it combined a coal cutter 
and a loader in one machine which operated 
in such a way that the coal was prepared for 
loading and filled on to the face conveyor 
in the one combined operation. The cutter 
was very similar to the usual longwall 
cutter except that it had two cutting jibs, 
one operating at floor level and the other at 
some intermediate position, usually located 
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about the middle of the seam. Attached to 
the rear of the cutter was the loader, which 
was fitted with special picks arranged so 
that, as the bar rotated, they helped to break 
up the coal and feed it on to the loader belt. 
The machine was hauled along the face by 
its own haulage and, as it travelled, the 
pressure of the roof crushed and broke down 
the coal. Much ingenuity and experiment 
were necessary before the desired results 
were obtained. The essence of success was 
in the advantage taken of natural features 
in the coal and the inducement of fractures 
by taking suitable advantage of roof pressure. 
Even where some of the seam characteristics 
that are desirable for this class of work 
were absent success had been obtained by 
additional work. 

Pointing out that power loading was still 
in its infancy in this country, the author 
said it was therefore not possible to show its 
effect, on a large scale, on the industry as a 
whole. By the end of 1946 over 100,000 tons 
of coal per week were being loaded by power 
loaders, but this only represented about 3 per 
cent of the output of the country. The 
technical possibilities of power loading had 
been established and, as mining conditions 
could be adjusted, personnel trained and 
more machines put to work, its influence on 
the efficiency of the industry would be more 
clearly felt. 

In the next paper Mr. W. D. Garrick dealt 
with the “X-Ray Examination of Butt 
Welds in Pressure Vessels.”” Although based 
on experience with welded drums for Yarrow 
boiler installations, he pointed out that the 
summary, as set out in the paper, was equally 
applicable to all forms of fusion-welded 
pressure vessels. For a number of years, he 
said, X-ray examination had been a funda- 
mental requirement of every code governing 
the fabrication of fusion-welded pressure 
vessels, and accumulated experience had 
established that it was the most successful 
form of non-destructive test and, further, 
that the expense involved was more than 
offset by the value of the information 
obtained. 

Lastly, Dr. J. A. Pope, of the Depart- 
ment of Mechanical Engineering, Sheffield 
University, presented a paper on “An 
Analysis of ‘Size Effect’ on Normalised 
Mild Steel.’”’ He pointed out that Morrison 
in 1940 showed that the upper yield strength 
of mild steel in torsion depended upon the 
size of the specimen used, as well as the con- 
dition of the material. It followed, therefore, 
that when examining the failure of steel due 
to yielding, two variables were present, viz., 
the criterion of failure and the size effect. 
It seemed reasonable to suppose that size 
effect would also depend upon the type of 
stress applied as well as the size of the 
specimen, 1.e., for a given size of specimen, 
the “‘ size effect’ in pure torsion would be 
different from that in pure bending. When 
examining test results, one must either 
assume that size effect, if present, was 
constant for all tests and therefore had 
negligible effect upon the criterion of failure 
evolved, or one could assume a criterion 
effect and examine size effect under various 
conditions of stress. The former procedure 
had been adopted in the past, but Dr. Pope 
now adopted the latter. 

A comprehensive survey of static tests on 
mild steel has been carried out from which 
it is concluded that for mild steel in the 
normalised condition, the maximum shear 
stress theory has the maximum claim to 
validity. It is then assumed that this theory 
holds for all conditions of stress and any 
variation from this theory, evidenced in 
experimental results, is due to “ size effect.” 
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It is considered that size effect with non- 
uniform stress distribution is due to the 
fact that yield cannot occur in an individual 
crystal surrounded by unyielding material, 
but only in a number of crystals which 
occupy sufficient volume to allow for read- 
justment. Therefore, a yield due to non- 
uniformly distributed stress cannot occur 
until the stress, some distance below the 
surface of the specimen, has reached the 
critical value. This distance is denoted by 
*¢,” and for a given metal in a given con- 
dition of heat treatment, the variation of 
“t” with size of specimen and method of 
stressing has been examined. 

The conclusions drawn from this investiga- 
tion are : 

(a) If the upper yield strength is used as a 
basis of design, then (1) for tests in pure 
torsion, the specimens should have a diameter 
of not less than lin if the actual structure 
is greater than lin diameter. If a smaller 
diameter specimen is used, then correction 
should be made for size effect, otherwise the 
test results will give an apparent strength 
which will be superior to what will be realised 
in the actual structure. (2) In tests in pure 
bending for parts of a structure greater than 
tin diameter, the diameter of the specimen 
should not be less than }in unless a correction 
factor for size effect is used. (3) In combined 
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bending and torsion or combined ding 
stress and torsion tests relative to machin 
parts greater than lin diameter should yy 
specimens not less than lin diameter une, 
a correction factor is used. 

(6) If the lower yield stress is used ag , 
basis of design, then size effect is small, by 
there is a large stress distribution effeg 
(i.e., ““t” is large, but not greatly affect; 
by size of specimen). The curves show tha 
for lower yield stresses, smaller specimen 
could be used in bending or torsion withoy 
applying a correction factor. 

(c) It seems probable that “t” depend 
upon the size of crystals in the metal. Thy 
larger the crystals the greater the valy 
of “t”’ and therefore the greater will the 
corresponding bending or torsion strengths 
exceed the tensile strength. It follow 
then, that for the bending or torsion of smal 
rods and wires, such as used in _ helical 
springs, the optimum grain size may ly 
somewhat larger than that which give 
maximum tensile strength. 

(d) In thick cylinders the value of “+” 
for a given material depends upon the bor 
of the cylinder only. “ Size effect,” however, 
is always present and when the tes 
cylinder differs greatly from the actual 
cylinder, correction must be made fo 
the “‘ size effect.” 


Stratosphere Chamber 


co ASsIST in solving the many problems 
associated with the development of aviation, 
the large testing chamber illustrated by the 
accompanying engraving and drawing is being 
constructed by Vickers-Armstrongs, Ltd., at 
Weybridge Works. Plant is being installed 
capable of reproducing in this chamber condi- 
tions of temperature and pressure such as may 
be experienced in any latitude and up to an 
altitude of 70,000ft. In this chamber it will be 


on each side of this cylinder is a pair of smaller 
cylinders, built of fin plate. They are for 
air circulation and are 6ft 9in in diameter, 
stiffened by external rings 2}in deep by jin 
thick, spaced at 16in. At each end these ducts 
change direction through two right-angle bends 
so as to return the air to the chamber. One 
end of the structure is permanently sealed, 
while the other forms a great door. The latter 
is mounted on a carriage capable of being moved 





STRATOSPHERE CHAMBER UNDER ERECTION 


possible to mount the pressure cabin of an air- 
craft, to test its pressurising and cabin heating 
equipment in conditions likely to be encoun- 
tered during flight. Similarly, the behaviour 
of aircraft structures, controls and engines 
may be observed under a variety of conditions. 
These are but few of its many uses. 

The test chamber itself is a cylinder 25ft 
diameter, and 50ft long, closed at each end. 
Built up of }in thick plate, it is stiffened by 
external rings 6in deep by jin thick, spaced at 
2ft intervals throughout its length. Situated 


to one side of the chamber, and is closed on to 
its joint face with a 40-ton hydraulic jack. 
At the fixed end of the chamber there are 
two airlock compartments to allow acces 
into it. Also at this end are the safety valves 
which can be operated in cases of emergency 
by a quick-release mechanism. These valves 
in turn are connected to a series of pressure 
sensitive instruments placed at critical points 
in the structure under test. There are a number 
of manholes in the top and bottom surfaces of 
the chamber. Their covers can be replaced by 
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glass observation panels, special plates con- 
ining electrical leads or other similar items. 
The whole structure is supported at each end 
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of the great door will be carried on it, the 
joints being sealed with sponge rubber. The 
loss of heat through the insulation is estimated 
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to 150 h.p. Thus, a temperature of +70 
deg. Cent. will be achieved. 
To simulate high altitude conditions, a two- 
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, Po + est Chamber 
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‘®S Total weight of steel, test chamber and 
ee eee scctatinagecsilihs door . “3 205 tons 
; T : Volume of air contained in the test cham- 
| J 444 44411 ber with great door closed ... ... ... 40,000 cu ft 
| A Main cylinder : 
| J — Diameter... . wee, fen ie, 
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w pedis" oo —— Movement off the sealing face given by a 
40-ton hydraulic jack built into the 
“THe enonere SECTION 8.8. chamber house door ... 12in 
Movement at right angles to the 
chamber centre line given by a hand- 
1. Test Chamber. 10. Observation Windows, 19, Insulating Support Block. operated winch built into the carriage 45ft 
2. Great Door. 11. Access to Windows. 20. Conorete Floor, Tasstialon 
3. Break Joint. 12. Chamber Support. 21. Reinforced C te Beam. 
4. Great Door Carriage. 13. Cooling and Turning Vanes. 22. Brick Piers. Dimensions of insulated house 
5. Air Circulation Duct. 14, Air Circulation Fans, 23. Foundation Bed. (inside 
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8. Pressure Lock. 17. Thermal Insulation. Height under eaves 28ft Thin 
9. Cold Lock. 18. Sealing Pad. Height of ridge ++ 32ft 10}in 
Surface area of insulation ... 19,000 sq ft 
GENERAL ARRANGEMENT OF STRATOSPHERE CHAMBER Thormel conductivity of j ai 
sulating material ... ... 0-21 B.Th.U./sq ft/ 


by steel cradles. The end adjacent to the great 
door is fixed to the cradle, the other rests on 
rollers to allow for expansion movements. In 
addition, to allow for the differential expansion 
in the structure itself, steel bellows are built 
midway along the length of the ducts and are 
supported on independent pylons. The com- 
plete structure measures 83ft by 44ft by 32ft 
high, and weighs some 215 tons and encloses 
a volume of 40,000 cubic feet. It is of welded 
construction throughout and was built at 
Vickers-Armstrongs Naval Yard at Barrow-in- 
Furness. It was transported by road to the 
erecting site and is now nearing completion. 
This site is some 100 yards from its final 
foundations, and when these are complete it 
will be launched into position. 

Thermal insulation will be effected by building 
a steel-framed shed (85ft by 46ft by 28ft 7}in 
at the eaves) enclosing the chamber. The walls 
and roof of this building will be of an insulating 
material to a thickness of 12in. To avoid the 
dangers of frost heave under the foundations, 
the floor of the insulation shed will take the form 
of a light concrete platform supported by brick 
piers approximately 8ft above the main concrete 
foundations. The cellar thus formed will have 
a free air circulation. The surface of this 
platform will be covered with 12in of insulating 
material, while the area carrying the support 
cradles will be of an insulating material of 
greater density, capable of carrying the weight 
which will be spread over to a loading of 
30 1lb per square inch. The insulation in way 





to be 600 B.Th.U. per hour per degree Centi- 
grade difference. 

To produce the required conditions of low 
temperature a refrigeration plant will be 
installed in two stages, the first being capable 
of reducing the temperature inside the test 
chamber to —55 deg. Cent. This cooling plant 
consists of four quadruple compound ammonia 
compressors, each driven by a 150 h.p. motor. 
The evaporation of liquid ammonia will cool 
down a supply of methanol. This in turn will 
be circulated at the rate of 20,000 gallons per 
hour through a series of sixteen coolers, situated 
in the right-angle bends of the circulation 
ducts, to which reference has already been made. 
Each cooler will consist of a number of special 
section copper tubes to which are soldered 
16-gauge copper gill plates at lin pitch. The 
total surface presented to the airflow will be 
20,000 square feet. These coolers have a 
double function; in addition to refrigeration 
they also perform the duty of turning vanes 
for the circulating air. This air is circulated 
at velocities up = 100 feet per second by fans 
situated one in each duct and driven through 
a bevel drive from an electric motor mounted 
outside the chamber insulation. The second 
stage of the refrigeration plant, which is to be 
installed at a later date, will be capable of 
reducing the temperature inside the chamber 
to —70 deg. Cent. or even lower. 

Tropical conditions are to be obtained by 
shutting the refrigeration plant and boosting 
up the fans, which normally run at low power, 


lin/deg. Fah./hr. 
Thermal SS of the 
, 330 B.Th.U./deg. Fah./ 

hr. 


insulated house.. 


Refrigeration 

First-stage refrigeration : 

Type of compressor Quadruple compound 

ammonia compressor 
Number of compressors ... four 

H.P. of compressor motors... 150 

Output of plant ... --- 360,000 B.Th.U./hr. at 


— 50 re _ 
Methanol flow 20,000 g 
Condenser water flow . 30,800 .. 
Surface area of cooler .. 1,250 sq eh 
Number of coolers sixteen 
Total surface area 5 20,000 sq ft 
Minimum temperature... — 50 deg. Cent. 


Air Circulation 
Type of fan, four-off Four-blade, driven by shaft and 
bevel drive from the outside of 


the chamber 
H.P. of motors 60 — rated — to 150 h.p. for 
short periods 
— of air in the 
ducts . . --- 100ft/sec 


Vacuum Pump 


Type... Nash “ Hytor ” two-stage p 

Capacity Reduces to atmosphere of fin. n Hg, 
with first stage alone pumping 
to 18in Hg 

Horsepower ... 140 


Time to reduce pres- 
sure to lj in. Hg 90 min. 

Equivalent rate of 
climb at sea level 

Can be increased to 


stage Nash ‘‘Hytor” vacuum pump driven 
by a 140 h.p. motor will be installed. This 
machine will be able, if required, to reduce ‘ie 


1000ft/min. 
3000ft/min. 
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pressure in the test chamber to one-twentieth of 
an atmosphere in ninety minutes. The rate of 
evacuation at the beginning of the ninety 
minutes is equivalent to a rate of climb of 
1000 feet per minute. Further pumps may be 
added at a later date. To reduce icing within 
the chamber due to the moisture which would 
otherwise be present in its atmosphere, a plant 
for drying the entering air will be installed. 
This will also condition the atmosphere outside 
the chamber, but within the insulation covering. 

Finally, the whole of the plant will be housed 
in a common building with the exception 
of the second-stage refrigeration plant, which, 
as a measure of precaution, will be isolated. 
The main building, in addition to what has 
already been mentioned, will ¢ontain its own 
electrical sub-station. It will supply equipment 
whose total power will amount to 1750 h.p. 
However, since the whole of the units are not 
in operation simultaneously, 900 h.p. is likely 
to be a peak load. It is hoped to have the 
complete plant running by the end of 1947, 
and so far as is known it is the largest of its 
kind in existence or projected. The table on 
page 297 summarises and adds to the partic- 
ulars given above. 


—_—_—_—_.@—____ 


A Tipped Tool Lapping 
Machine 


THE photograph we reproduce below shows 
a new machine made by Alfred Herbert, Ltd., 
of Coventry, for the precision lapping of carbide- 
tipped, shank-type tools. 

This machine is fitted with a flange-type 
wheel spindle mounted cn ball bearings and 
driven through a vee belt by a reversible }h.p. 





LAPPING MACHINE FOR TIPPED TOOLS 


electric motor. Either bakelite or metal 
bonded wheels can be used for lapping purposes, 
and the reversible drive permits the lapping 
of either right or left-handed tools. A sliding 
guard on the wheel provides efficient protection 
to the side not being used. The wheel spindle 
projects well forward from the head casting 
of the machine, and the extension of the table 
beyond each side of the wheel provides 
adequate support in dealing with cranked tools. 

The table, which is precision ground and 
zine heat treated to prevent corrosion, incor- 
porates means of lateral and angular adjust- 
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ment. A calibrated scale on one side of the 
table is used to set it to the correct angle for 
lapping any type of single-point tool. Through- 
out the full range of angular table adjustment, 
which is 10 deg. above and below the horizontal 
position, provision is made for varying the gap 
between the table and the wheel. By releasing 
two nuts in its base the table can be adjusted 
laterally to provide adequate support to the 
tool being lapped. 

Coolant is supplied to either side of the wheel, 
through a two-way tap, from a pump which 
is belt driven from the wheel spindle. 





Lightweight Arc Welding Set 


WE recently received details of an interesting 
lightweight engine-driven are welding set, which 
was designed and manufactured by Murex 
Welding Processes, Ltd., Waltham Cross, 
Herts, in response to a specific request from 
an oil company. This customer required a set 
capable of being readily dismantled and trans- 
ported manually in convenient sections to 
places that would otherwise be inaccessible. 
The design was later adapted for the fitting of 
two motor bicycle wheels, which could easily 
be detached from or fixed to the bed plate so 
that advantage could be taken of more favour- 
able conditions, when the complete unit could 
be wheeled from place to place. 

From the outset it was realised that such a 
unit could not be built to comply with 
B.S. 638, since lightness in weight was the 
overruling consideration. In specifying an 
output of 150A, the customer therefore agreed 
to accept a machine that would run much 
hotter than B.S. 638 permitted, provided that 
Class B insulation was used so that no damage 
would be sustained at the higher operating 
temperatures. 

The equipment which was built to meet these 
requirements is illustrated in the accompany- 
ing engraving, which shows the completely 
assembled unit. A two-cylinder Petters petrol 
engine developing 10 h.p. at 2000 r.p.m. drives 
the welding generator. The engine is air-cooled 
and does not require a radiator. At the other 
end of the bed plate is the generator, which has 
an output of 150A at 25V when driven at 
3000 r.p.m. To obtain the correct speed ratio 
and to simplify the process of dismantling for 
porterage, the drive is transmitted by five 
din vee belts. A thin sheet metal belt guard is 
secured to the bed plate. Slide rail adjustment 
is provided at the generator feet, so that belt 
tensioning can be altered by adjusting the 
distance between centres. Both the engine 
and generator are bolted to a lightweight 
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engine and generator. The petrol tank jg 
mounted on top of the control panel and , 
detachable flexible connection is provided 
between the tank and the engine. 

When the set is dismantled for porterage 
the engine, weighing 280lb, forms a single 
load, and our illustration shows the foy 
lifting rings, which are arranged to receive a 
pair of porter bars. Similarly, the generator, 
which weighs 218 lb, forms a separate load when 
dismantled from the set. Finally, the thing 
load, of 280 lb, consists of the bed plate with 
the control panel still bolted to it, the detach. 
able wheels and drawbar. Provision is madg 
for two porter bars to be inserted in the bed plate 
framework and clamped in position forming g 
convenient arrangement for carrying by fou 
men. In the interests of weight reduction the 
equipment does not include covers, so that, 
without some form of external shelter, the set 
is essentially open to the elements. 





A Variable Speed Gear Unit 


AN infinitely variable-speed gear unit known 
as the ‘“‘ Multibelt ’’ has been introduced into 





GEAR UNIT WITH COVER REMOVED 
this country by Mr. R. W. Knowles, 167, 
Masons Hill, Bromley, Kent. 

As can be seen from the photographs we 
reproduce above the design of this unit is 
relatively simple. It consists of a substantial 
cast iron case in which a pair of splined roller. 
bearing-mounted shafts carry two pulleys. 
These pulleys each consist of two cones with 





WELDING SET COMPLETELY 


fabricated bed plate of lattice construction, 
fitted with four adjustable legs. 

A small control panel carrying an ammeter, 
voltmeter, shunt regulator and welding ter- 
minals is bolted to the bed plate between the 
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dovetail grooves cut in their inner faces and 
they are connected by segments which slide 
in the grooves. The segments have grooves 
cut in their outer surfaces which act as guides 
for vee belts connecting the two puileys. As 
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yili be appreciated, the diameter of the pulley 
winder formed by the segments is increased 
or decreased by the drawing together or apart 
of the cone ends. 

Alever mechanism within the casing connects 
the two pulleys and is so designed to close the 
cones inwards on one pulley as it draws apart 
the cones of the other pulley. This alters the 
relative diameters of the segmental cylinders 
on which the belts are mounted, and propor- 
tioately varies the speed of the driven shaft. 
An external hand lever is used to control the 
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the new classification. Almost all of the 
electrodes considered fall into three broad 
groups. Within each group there are, of course, 
variations between the different brands, making 
some more suitable for particular work than 
others. More than fifty brands of electrodes 
come within the first and most widely used 
group of electrodes which are suitable for 
general purpose work in all welding positions. 
Another group embraces electrodes that comply 
with the B.E.A.M.A. deep penetration test ; 
electrodes in this group will, therefore, vary 
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according to requirements, the expulsion of 
smoke is facilitated, the interior is well lit, 
and modern construction methods enable it to 
be built rapidly and easily. 

The shed which we illustrate is designed to 
accommodate forty-eight locomotives, each up 
to 90ft in length on tracks radiating from a 
central turntable, 79ft in diameter. Beneath 
each of the locomotive “ stalls ”’ is an inspection 
and repair pit, some 82ft long. Over each stall, 
immediately above the normal chimney level 
of a locomotive, is the mouth of a large smoke 


, 
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ARRANGEMENT OF LOCOMOTIVE SHED AT AVIGNON 


pulley speed-varying mechanism, and speed 
changes can be made whilst the gear is running 
or prior to starting. 

We are informed that sixty-four variations 
of shaft and control lay-out are available for 
each unit, and these lay-outs entail the use 
of only two types of shaft and control housing. 
At present units are available with capacities 
up to 2:75 h.p. and 4 to 1 ratio, and it is 
hoped that larger sizes will become available 
within a reasonable time. 





British Welding Electrode 
Classification 


A systEM for classifying British arc welding 
electrodes for mild steel has been prepared and 
issued in booklet form by the Arc Welding 
Electrode Section of the British Electrical and 
Allied Manufacturers’ Association, in collabora - 
tion with the Institute of Welding. Not only 
is this the first systematic attempt to classify 
electrodes, but it has the merit from the user’s 
standpoint of being based upon the charac- 
teristics and ‘ usability ’’ of all the available 
British electrodes. The other important con- 
sideration—the properties of the resultant 
weld—is automatically embodied, since all the 
electrodes classified under the new system 
conform to B.S. 639/1935, Class A, ‘‘ covered 
electrodes for metal are welding of mild steel.” 
This implies that the system is only intended 
to include electrodes over 12 S.W.G., since it is 
difficult to test smaller electrodes to B.S. 639 
requirements. 

Under this new classification each electrode is 
given a prefix letter followed by a three-digit 
code number to indicate its suitability for 
various kinds of work. The prefix letter denotes 
the method of manufacture, i.e., solid extrusion, 
extrusion with reinforcement, or dipping. 
The “ hundreds’ digit of the code number 
defines the class of covering on the electrode. 
There are six classes of covering in common 
use and the booklet describes the welding 
characteristics of each. The tens digit of the 
code number indicates the welding positions 
in which each electrode can be used satisfactorily 
to give test results complying with the require- 
ments of B.S. 639/1935. The units digit of 
the code number denotes the current conditions 
under which the electrode can be used satis- 
factorily. This digit indicates, therefore, 
whether any particular electrode is suitable 
for d.c., in which case the polarity is specified, 
or for a.c., in which case the open circuit 
voltage limits are stated. Finally, any electrode 
that meets the requirements for ‘‘ deep penetra- 
tion ” welding is indicated by adding the suffix 
P after the units digit of the code number. 

Some interesting facts emerge from a study 
of the code numbers given to the different 
brands of electrodes which are the subject of 





in the welding positions for which they are 
suitable. A third grouping can be devised to 
include electrodes that are suitable principally 
for easy deposition in the flat or flat and hori- 
zontal positions only. 

Some ninety electrodes manufactured by 
twelve British firms are included in the coding 
system, which is fully described in a booklet 
‘* British Electrode Classification,’’ obtainable, 
price Is. net, from the Secretary, Welding 
Sections, B.E.A.M.A., 36-38, Kingsway, 
London, W.C.2. 

For the purpose of comparison the booklet 
includes a table correlating some of the more 
common British codings with the equivalent 
American codings. 


—_—__—_———_- 


Locomotive Shed at Avignon 


THE first of a series of new locomotive running 
sheds of the round type has recently been 
completed for the S.N.C.F. at Avignon. The 
general arrangement of the new building can 
be seen in the drawing and photograph which 
we reproduce. It is proposed to build sheds 
of this design to replace many of those destroyed 


shoot, which extends upwards through the 
roof edge to exhaust fumes to the outside of 
the building. The roof of the building consists 
of an annular ring of thin reinforced concrete 
sheeting, resting on three crown members, 
supported on reinforced concrete columns. It 
inclines towards the open centre of the building, 
and has an upward sweep towards the outer 
eaves. This roof design is stated to facilitate 
the expulsion of smoke and fumes, which tend 
to accumulate within such a building. <A 
natural draught sweeps the fumes upwards to 
the crown of the roof where they pass out 
through special deflectors. 

The outer wall of the building is completely 
glazed between the 50ft high pre-fabricated 
concrete columns supporting the roof members. 





High Intensity Contact 
Lighting at London Airport 


WE have received brief particulars from the 
Ministry of Civil Aviation describing the 
runway contact lighting installation at London 
Airport. The lighting units, designed and manu- 





LOCOMOTIVE SHED NEARING COMPLETION 


during the war, as they are considered to be the 
most suitable for modern traffic requirements 
and the latest constructional methods. The 
reasons given for adopting the round type of 
shed are as follows:—They can be used for 
locomotives of up to some 90ft in length, they 
can be built in a complete circle or sectors 


factured by the General Electric Company, are 
of the so-called flush type and project only 
2in above the level of the runway surface. 
These lights are being sunk into the concrete 
along both sides of the 9000ft length of No. 1 
runway, with a longitudinal spacing of 80ft. 
The lateral spacing of the rows of lights is 
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150ft, i.e., 75ft on either side of the centre line 
of the runway, which is 300ft wide. Light is 
emitted in the form of two beams with a peak 
intensity of about 5000 candle-power along the 
runway in both directions. Each fitting holds 
a single lamp having an optical system that will 
give all-round 360 deg. light emission with a 
concentration in both directions along the 
runway. Previously flush lights have been 
limited in this country to only 100 candle-power 
each, and the output of the new installation 
is a great improvement on this figure. 

Elevated runway lights emitting a higher 
intensity have found favour in the U.S.A. In 
the United Kingdom, however, flush lighting 
is preferred because the fittings project no 
more than 2in above runway level, and there- 
fore offer no obstruction to aircraft. It follows 
that the lateral spacing of flush-fitting runway 
lights can be standardised so as to assist pilots 
in the operation of landing. Elevated lights, 
on the other hand, must be placed along the 
edges of runways, which vary in width in 
different parts of the world. 

We have been informed that the high 
intensity runway lights at London Airport 
are intended to be used in conjunction with a 
system of approach lights and an instrument 
landing aid to assist aircraft to land in bad 
visibility. Briefly the low intensity (red) 
approach lights will be mounted in two straight 
lines, 1500 yards long, inclined 2 deg. inwards 
towards the runway. Im addition, for use in 
bad visibility, eight ““F ” type sodium vapour 
lamps will be mounted 15ft from the edge on 
each side of the runway at the approach end. 





An Offset Boring Head 


A RECENT addition to the range of tools 
distributed by E. H. Jones (Machine Tools), 
Ltd., of Edgware Road, London, N.W.9, is 
the ‘“ Offen”’ offset boring head which is 
illustrated in the engraving below. This 
head is designed and built te combine strength 
with accuracy and simplicity of operation. It 
consists of a substantial machined body having 
@ large dovetailed groove across the full width 
of its face and in this groove a hardened and 
ground slide is adjustable over a distance of 
1#in. 

Short rigid boring bars designed for use with 
the head can be set in any one of three positions 
in the slide to give a boring diameter of up to 
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14in. The slide is slit and the bars are locked 
in position in their holes by means of socket- 
headed screws. The bars are positioned in the 
slide by a conical seating at their lower ends, 
and each is fitted with a shear pin to give 
positive drive and location. 

Quick traversing of the slide for coarse 
adjustment is effected by turning a key which 
fits into the socket of a large dial at the side 
of the body. This dial is.calibrated in gradua- 
tions of 0-010in and it can be set to zero, or 
any required reading by turning with the fingers. 
Fine adjustments of the slide to 0-0005in can 
be made with reference to widely spaced 
graduations on a small finger-operated dial 
set in the top of the body. This dial mechanism 
actuates the slide traversing gear through the 
medium of a worm and worm wheel. 

The entire mechanism of the boring head is 
enclosed and all parts are heat treated and 
ground to fine limits. 
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An Historical Review of 
Portsmouth Dockyard 


By VICE-ADMIRAL L. V. MORGAN, C.B., 
C.B.E., M.V.O., D.S.C.* 


No. I 


PortsMOoUTH harbour has many advant- 
ages which, throughout our history, naval 
experts have considered necessary from the 
point of view of security. Situated at the 
foot of Portsdown Hill, it is sheltered from the 
north, the towns of Portsmouth and Portsea 
shelter it on the east, as does Gosport on the 
west. This security from violent winds was 
of very great value in the days of sail, and is 
not without its advantages to-day. Until 
the advent of aircraft as weapons of offence, 
the harbour and dockyard were open to attack 
only by an enemy who had command of the 
sea. The entrance to the harbour is so narrow 
that it could be defended with great ease, 
the distance between the Round Tower and 
Fort Blockhouse being only about 250 yards. 
Portsmouth Harbour itself is a great sea-water 
lake some four miles long and two miles broad, 
and the position of the dockyard relative to 
the harbour renders it an eminently suitable 
port for naval purposes. 

In addition to these advantages, it must 
be noticed that, at any rate in the old days, 
Portsmouth had a most valuable strategic 
position. Situated almost in the middle of 
the south coast of England, it was the most 
convenient centre for ships operating in the 
English Channel, that narrow streak of water 
which Britain has guarded so zealously for so 
many centuries. 

There is no evidence that the Romans paid 
very much attention to the harbour until 
many years aftef their conquest of Britain. 
They entered Hampshire from the north and 
north-east, from the direction of London, 
and Portchester owes its origin to Saxon pirates 
and Roman usurpers who had so early dis- 
covered the value of sea power, but it was not 
a stronghold of the Romans at their first 
conquest of these islands. 

The invasion of 1066 found the south of 
England unprepared and without an adequate 
fleet. The Saxon Chronicle states that, in 
the opening months of 1066, a very large fleet 
was assembled at Sandwich, and for some time 
cruised about off Portsmouth and the Isle of 
Wight and along the coast, but when it was 
most wanted some three weeks before William 
set sail it was laid up and the crews had been 
allowed to return home. 

For some time after the Norman Conquest, 
however, the Channel was not a dividing line 
between hostile peoples, but became in reality 
an Anglo-Norman sea, and under the Plan- 
tagenet kings became still more the exclusive 
possession of monarchs who ruled on both 
sides of its waters. 

In fact, for about 138 years Hampshire, 
being right opposite Normandy and possessing 
two such magnificent harbours as Southampton 


_ and Portsmouth, was the connecting link 


between the two component parts of the royal 
domain. . 

The loss of Normandy by John in 1204 
was an event of very great importance. To 
England it meant the obligation of developing 
into a maritime power, and it was,in King 
John’s reign that we can really trace the begin- 
ning of Britain’s naval development. It was 
in this reign that a wall, probably of mud, 
was first built round the “docking” area, 
and at the same time orders were given for 
sheds to be erected for the preservation of 
rigging and other ships’ gear. 

The procedure for “‘ docking ” & ship at this 
time was simple. She was drawn up as far 
as possible on to the mud of a creek or other 
suitable place at high water, the tide was 
allowed to leave her, and then a temporary 
wall or fence was built round her. It seems 
that King John’s wall may have been of a 
permanent character except for @ semi-per- 
manent portion which could be removed and 
*Abstracted from @ paper read at the meeting of the 
Institution of Naval hitects in Portsmouth on 


September 23, 1947. 
tAdmiral Superintendent, H.M. Dockyard, Portsmouth. 
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built up again when a ship was “ dockeg» 
or ‘‘ undocked.” 

The activities in Portsmouth at this time 
were truly a fitting prelude to the stil] more 
important developments of the years to come 
although King John’s “dock” appears 
have been allowed to fall into disuse by hig 
son, Henry III, some sixteen years later, It 
is true that there was no attempt made to 
maintain a permanent force to secure the 
command of the Channel, but the maritime 
strength of England after 1204 was usual}. 
great enough to enable her to transport her 
armies in safety to France, and to bring them 
back successfully when their work was accom. 
plished. This was the main work of that 
composite force of ‘‘ King’s Ships,” that is to 
say, merchant ships taken over for the King’s 
service and paid for by him, the Cinque Por 
ships, and merchant vessels which constituted 
the royal fleets of the thirteenth and fourteenth 
centuries. Portsmouth and Spithead were 
the chief rendezvous for these fleets. 

Apart from its geographical position and 
natural defences, Portsmouth had another 
advantage in that it was close to the New 
Forest and Forest of Bere, from which timber 
was easily procurable for shipbuilding and 
ship-repair work. 

The importance of Portsmouth in history 
has waxed and waned according to our political 
situation, which sometimes called for a major 
fleet and sometimes, though this should not 
have been often, called for little naval support 
to give effect to the policy of the Government. 
In the early days of its history, the distance 
from London was a great obstacle to the adop. 
tion of Portsmouth as the chief naval ship. 
yard. In those days means of communication 
with London were slow, and the proximity 
of the Thames yards at Deptford, Woolwich, 
and Gillingham to the seat of government and 
administrative departments weighed much 
in their favour and militated against Ports- 
mouth. 

Reference has been made above to the Cinque 
Ports ships. The Cinque Ports, which, of 
course, consisted of Dover, Sandwich, Hastings, 
Romney, and Hythe, each had to produce a 
quota of men and ships for the defence of our 
southern shores, and such ships comprised the 
** Cinque Ports Navy,” which for many years 
was the nucleus of all the fleets prepared in 
this country for offence or defence. 

To the original five towns were added, not 
long after the Norman Conquest, two others, 
viz., Winchelsea and Rye, and the confederation 
was afterwards known as the “‘ Five Cinque 
Ports and Two Ancient Towns.” The total 
normal force was not more than fifty-six ships 
and some 1400 men, but, owing to the safety 
of the Channel under Norman rule, this was 
sufficient for the duties required of them. 
The Cinque Ports fleet was originally required 
to convey the king and his retinue from one 
half of his dominions to the other, and the 
strength of the Normans’ position was such 
that there was little apprehension of danger 
from countries farther away. Consequently, 
the growth of a purely Royal Navy was slow. 
Had Normandy been lost earlier than 1204 
there would hawe been a_ correspondingly 
earlier increase 4 the number of “ King’s 
Ships,” as distinct from the “ Cinque Ports 
fleet,”” with a consequent development of an 
administrative department, dockyards, and 
other adjuncts of a Royal Navy, and Ports- 
mouth would have had a longer naval history 
than it has. 

The very existence of the Cinque Ports 
fleet was unfavourable to the development of a 
Royal Navy. The cost of building, equipping, 
and maintaining the vessels known as “ King’s 
Ships,” that is, those which were the personal 
property of the king and provided for out of 
the royal revenues, was too great to admit 
of their being very numerous. Till the time 
ef Richard I and John, the Cinque Ports 
ships had provided the nucleus of a fleet suffi- 
cient for general purposes, and necessitated no 
outlay on the part of the king. 

After the loss of Normandy, and when the 
Channel became a source of danger to the realm, 
the number of separate occasions in which the 
general shipping of the realm was arrested 
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the king’s service were considerable. More- 
over’ attention was paid to administrative 
details connected with the King’s Navy iteelf. 
‘.¢ John himself was frequently in Ports- 
mouth superintending the movements and 
assembly Of his ships. 
In the early days, the town of Portsmouth 
yery small, and was of little use to the 
king’s establishment on the shores of the 
harbour. It could provide neither men nor 
material, a failing often to be noticed in later 
hs. ‘The older town of Southampton 
uite overshadowed it, being the residence of 
many wealthy merchants who could supply 
the king’s wants. 
Until the year 1299, in Edward I’s reign, 
Portsmouth continued to be used for the assembly 


for 


of ships on various occasions, and during the 
following two hundred years the dockyard of 
Portsmouth appears to have been quite an 
insignificant establishment, and there is scarcely 
any further mention of it in records until we 
come down to the time of Henry VII. 

Sea power as opposed to the army and shore 
defences was really first appreciated in the 
fifteenth century, although during this period 
there were times when the Navy and Ports- 
mouth Dockyard were shelved and forgotten 
between wars. The necessity for building up a 
King’s fleet besides the Cinque Ports fleet, 
and with it the necessity for an efficient dock- 
yard or base, was also fully appreciated. Henry 
V chose Southampton for his base, as it had 
fallen less into disuse than Portsmouth, but 
at his death the King’s fleet was allowed to 
lapse and fade away, and it was left to Henry 
VII to byild up a fleet once more in the face 
of a renewed threat from France, and for 
his dockyard and! naval base he chose 
Portsmouth. 

It is interesting to try and trace why Ports- 
mouth and not Southampton became the main 
naval base on the south coast. It is not easy 
to find a clear and positive answer, but there 
is no doubt that in the first half of the fifteenth 
century Southampton grew greatly as a com- 
mercial port, largely due to her trade in wine 
and wool. A great deal of tin also came to 
the port. Further, other than King John’s 
activities, the first positive move to make 
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Portsmouth a naval base was in Henry VII’s 
time, when he wanted to lay up his men-of- 
war. During Henry V’s reign the Hamble River 
was used for this purpose, but at his death 
the storehouse at Southampton, together with 
a number of ships, were sold to pay his debts, 
leaving a few hulks still laid up in the Hamble 
River. Of these, the greatest was the “‘ Grace 
Dieu,” of over a thousand tons, and she was 
burnt in 1439, and her remains, still lying in 
the river above Bursledon, have only recently 
been discovered. Therefore, when Henry VII 
wished to lay-up the “ Regent”? and the 
** Sovereign,” he was not bound to use the 
old berths, and chose the more convenient 
harbour of Portsmouth. The docking of a 
ship like the ‘‘ Sovereign,” in those days 


occupied 140 men for a day and a night at a 
cost of £2 13s. 2d., and the cost of undocking 
was £12 8s. 2d., which included the extra 
cost of breaking open the entrance. The 
proximity of Portsmouth to the Forest of 
Bere and the New Forest was, as already 
stated, an added incentive for making Ports- 
mouth a naval repair base. The effect of all 
this was obvious enough; from that time 
Portsmouth became exclusively a naval port 
and Southampton remained as exclusively 
mercantile, and the dividing line can be traced 
back to the date of the building of Henry VII’s 
famous dry dock. Incidentally, it is possible 
that the beginnings of the yard at Deptford 
go back as far as 1485, so that it cannot defi- 
nitely be claimed that Portsmouth is the senior 
dockyard. 

From Henry VII’s reign we can trace a change 
in naval volicv and administration which was in 
future to prevent any total breakdown of naval 
strength. After spending large sums of money 
on the fortification of Portsmouth, Henry VII 
started to build his new dry dock (‘‘ Dok ”’) 
there on June 14, 1495. This was the first dry 
dock, in the modern sense of the word, ever made 
in England—perhaps in the world. Robert 
Brygandine superintended the work on the new 
dock, the total cost of which was £193 Os. 63d., 
and, in his patent, the reference to it is expressed 
thus: “Payments upon the reparalleling, 
fortifying and mending the dokke for the 
Kynge’s shippes at Portsmouth, making of the 
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gates and fortifying the head of the same 
dokke.”’ 

It may not be amiss in a paper such as this 
to give some simple description of this “‘dokke.” 
If a ‘“‘ dokke ” existed previously, no reference 
to it has survived, except the mention of King 
John’s wall. It seems that King Henry VII’s 
dock was the result of foreign superiority in 
such matters rather than of native enterprise, 
although no foreigner was ever employed on the 
actual making of the dock in England. The 
undertaking was completed without accident 
and without any delay caused by unforeseen 
difficulty. It was built of wood except the 
dockhead, which was strengthened with stone 
and gravel, of which 664 tons were used, 
and, although it is not so stated, it may be 
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assumed that the timber walls were backed with 
stones. 

During 1495-96 forty-six weeks were spent 
in the work, operations being suspended 
between November, 1495, and February, 1496, 
and between April and July of the latter year. 

When the “ Sovereign’ came out of this 
dock, twenty men were at work for twenty-nine 
days ‘at every tide both day and night, 
weying up of the piles and shorys and digging of 
ye clay and other rubbish between the gates ”’ 
(vide Ain sketch). From this it may be deduced 
that the gates did not meet in closing, but that 
the structure was roughly of this form :— 
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An arrangement doubtless due to fear of the 
pressure of the water outside when the one 
“‘ingyn’’ employed for the purpose had 
succeeded in emptying the dock. The expres- 
sion “‘ as well for ye inner as ye uttermost gate ”’ 
also bears out this view. 

The dock itself occupied twenty-four weeks, 
the gates and dockhead twenty-two weeks, the 
number of men paid each week varying between 
twenty-eight and sixty. 

enters received 4d. to 6d. a day, sawyers 
4d. and labourers 3d. 
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Four tons of iron at £3 14s. and £4 a ton were 
used, besides large quantities of nails, spikes 
and other ironwork. 

So far as I can make out, this dock was about 
where King’s Stairs is to-day. 

In the immediate vicinity of the new dock 
there was set up at least one new storehouse. 
A forge was erected, with a regular staff of 
smiths in attendance, and there was a horse- 
driven engine as well as buckets for drawing 
water out of the dock. 

None of the ships built by order of Henry VII 
was laid down at Portsmouth. His additions to 
the Navy were not numerous, and most of the 
new construction was carried out at Smallhythe, 
on the Rother, in Kent. It was not until the 
opening of the new reign that Portsmouth 
became a building centre, and has, on and off, 
remained a building centre to this day. Henry 
VII’s work in nearly all branches was pre- 
paratory, but the dock and small beginnings of 
the dockyard to which Henry VIII succeeded 
in 1509 were situated about that part of the 
present dockyard which is known as King’s 
Stairs. 

During Henry VIII’s reign—the first half of 
the sixteenth century—we see an almost con- 
tinuous expansion of the Royal Navy and 
development of Portsmouth as a dockyard and 
a naval base. In the early part of his reign 
Henry VIII wished to act as arbiter between 
France and Spain as a result of the ambition and 
growth of these two great contiguous empires, 
and to implement this policy he made great 
increases in the strength of England’s fleet. A 
further cause for this naval expansion was the 
fact that James IV of Scotland and James V, 
his son, initiated a naval policy of their own and 
became allied to France. This state of affairs 
called for a further development in shipbuilding 
on the part of the English king. There is no 
doubt that England slowly became aware of 
the value of a permanent Navy as her chief 
means of offence as well as defence. 

As I have already shown, at the accesssion of 
Henry VIII, Portsmouth was the only place 
which was in possession of a harbour and a dock- 
yard establishment devoted exclusively to 
naval purposes. From the beginning of the 
reign, Portsmouth was the scene of great 
activity. Round the late king’s new dock 
there grew up many buildings. These, of course, 
were not in close proximity to the town itself, 
but lay about half a mile to the northward, as 
they do to-day. Shipbuilding and ship repairs 
were undertaken at Portsmouth, but the fleet 
was victualled from Southampton, as there were 
so few facilities at Portsmouth. At this time 
the dry dock at Portsmouth was in fullest use, 
but the tendency was for the size of some of our 
new ships to increase. It was therefore found 
necessary to reconstruct and enlarge the dock 
built by Henry VII, and the first docking of 
the 1000-ton ship “Henry Grace a Dieu” 
caused quite a stir locally. I read with interest 
that, after peace was signed with France, there 
were so many royal ships to lie up that Ports- 
mouth could not offer sufficient good dock or 
wharf accommodation for them all, and conse- 
quently resource was had to Fareham Creek and 
the old roadstead of Hamble. It struck me how 
history repeated itself, when I know the diffi- 
culties of finding berths at Portsmouth and the 
vicinity for our Reserve Fleet to-day. 

Later on, in Henry VIII’s reign, in 1544, war 
was declared against Scotland and France once 
more, and the French carried out a successful 
attack on the Isle of Wight, making a landing at 
Brading on July 20, 1545, whilst their accom- 
panying fleet lay at St. Helen’s threatening the 
English fleet at Portsmouth. It was this fact 
which was undoubtedly the cause of Ports- 
mouth being partially abandoned for the next 
hundred years. and this led the newly appointed 
Navy Board in London to develop first of all the 
dockyard at Deptford and subsequently 
Woolwich and Chatham. It is interesting to 
note that between 1559 and 1570 £6641 was 
spent on Portsmouth Dockyard and £73,305 
was spent on Deptford. A second reason for 
the decline of Portsmouth Dockyard was that it 
was a long distance from London, and the town 
of Portsmouth itself grew slowly. Conse- 
quently, nearly all stores and provisions, unless 
obtainable in Southampton, had to be sent 
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down from London. This added greatly to the 
expense. Moreover, there was a lack of ship- 
wrights ‘and of skilled labour generally in the 
southern port. 

During Elizabeth’s reign, and despite the 
prowess and achievement of the queen’s ships 
under such leaders as Drake, Hawkins and 
Frobisher, the queen was parsimonious in 
respect of the upkeep of her Royal ships, and 
particularly parsimonious over the upkeep of 
the dockyard at Portsmouth. Since the subject 
of my paper is an historical review of Ports- 
mouth Dockyard in relation to our naval policy, 
my remarks about Queen Elizabeth’s reign 
must, on this account, be brief. Queen Eliza- 
beth was the first sovereign to maintain a small 
permanent naval force of about thirty-five 
ships of all classes. This force was considered 
in those days an adequate defence of the realm, 
but, of course, was not sufficient to protect our 
lines of sea communication, as is the duty of the 
Royal Navy to-day. The mercantile fleet was 
rapidly expanding, and its ships were equipped 
for fighting so that they could defend them- 
selves. Once more Portsmouth’s decline was 
marked in comparison with the naval yards at 
Deptford, Woolwich and Chatham, as these 
were comparatively easy and cheap to run from 
London. The only thing of interest I could 
find about Portsmouth Dockyard during Queen 
Elizabeth’s reign was that stone was used for 
the first time in the preparation of wharves. 
Previously wood was used for all purposes in 
the Royal Dockyards, including the construction 
of wharves and docks, except that the dockhead 
of Henry VII’s dock was strengthened with 
stone and gravel. Although the queen allowed 
Portsmouth to decline as a dockyard, it was 
none the less used considerably during her 
reign as a harbour. 

We now pass on to the period of the Stuart 
kings and Commonwealth. This period is 
undoubtedly amongst the most interesting in 
our naval history. It is also truly typical, as 
we see so clearly how the Navy waxed and 
waned according to the home and European 
policies of the time. 

During the reigns of the first two Stuart 
kings the fortunes of Portsmouth and the Royal 
Dockyard did not improve, and the dockyard 
and Navy generally were allowed to relapse 
into a state of decay. As before, the political 
position of affairs, both at home and in Europe, 
and the character of the reigning monarch 
were the chief determining factors, and James I 
was himself a pacifist. Through these years 
there was no set determination, continuing from 
reign to reign, to maintain a certain standard of 
naval strength, and consequently Portsmouth 
Dockyard suffered. Like the Navy itself, it 
was sometimes in a state of almost complete 
ruin and at other times it was the object of most 
careful attention from the Government of the 
day. 

The placing of Portsmouth Dockyard on a 
reasonably permanent basis really dates from 
the Commonwealth, and before the end of the 
seventeenth century Portsmouth was recognised 
as the chief naval centre of England, as it is 
to-day. 

In addition to the pacific character of 
James I, the exhaustion of the country after 
eighteen years’ struggle with Spain caused a 
good deal of national decadence. One man at 
this time seemed to have been in earnest in his 
endeavours to improve Portsmouth Dockyard, 
and that was George Villiers, who later became 
the first Duke of Buckingham. It was he who 
recognised afresh the value of the harbour and 
dockyard and initiated such improvements as 
made possible its progress in the latter half of 
the century. The dry dock, which had been 
completed in 1496, had existed continuously up 
till now, and had even been enlarged. But in 
1623 it was filled in with stones, in order that the 
yard might be better preserved against the 
violence of the sea. The first mention of the 
dock after this was in 1627, when special Com- 
missioners, appointed through the exertions of 
Buckingham to inquire into the state of the 
Navy, discussed the condition of the dockyard 
at Portsmouth. An estimate was prepared for 
the cost of the building of a new dock, but the 
death of Buckingham, who was particularly 
interested in the new venture, came at a most 
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inopportune time, and nothing more wag dor 

till 1630, when the famous Phineas Pot ” 
noted shipbuilder, declared that the ebb ao 
flow of the tide in Portsmouth Harbour ~ 
insufficient, and it was recommended that ¢j, 
Royal ships should in future lie up in Fareham, 
Creek, some considerable distance from the 
dockyard. This proposal was shelved, byt in 
1635 the need of a Royal dock on the south 
coast was again felt, but on this occasion it wa, 
suggested that the new structure should be g 
the Hamble River, ‘ as one of the securest and 
most convenient places.” 

I also read that Charles I, the then king 
suggested that the old “‘ Warspite ” should by 
broken up and her timbers used for the ney 
dock. However, nothing was done, and the 
next proposal was to leave the Portsmout} 
side of the harbour and set up a wholly ney 
establishment on the Gosport side. ‘This was 
to consist of a new dock, storehouses, workshops 
and timber yard. 

In 1636 there was a return to the old scheme, 
and the officers of the Navy seem once more 
to have favoured Portsmouth, and suggested 
that even new storehouses and workshops at 
Portsmouth were of no great value to His 
Majesty’s service without a dry dock. The 
proposed dock had now been under discussion 
for nearly ten years, and it was not until the 
Commonwealth was firmly established that 
the work was carried out, and completed in 
1658. The Government provided the materia] 
and paid the contractors £2100 for the work, 
£500 of which was provided by the Portsmouth 
Corporation, and under the Commonwealth 
administration the port made very rapid pro. 
gress as a naval base. 

From 1649 Commissioners were appvinted 
to the Royal Dockyards, Colonel William 
Willoughby being the first to hold that office 
at Portsmouth, and Commissioners or Admirals 
Superintendent have been appointed ever since, 

In the year 1650 the dockyard employed not 
more than 100 shipwrights and one team of 
horses, and, as will have already been seen, 
the dry dock was not completed for eight years 
after that. 


(To be continued) 





British Standards Institution 


All British Standard Speci ions can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi. 
cation is 2s. 3d. post free, unless otherwise stated. 


LIFTING TACKLE 


B.S. Handbook No. 4. During the past two 
decades, responsible committees of the British 
Standards Institution have formulated a series of 
standards for lifting tackle. It is not claimed that, 
even now, these standards are either exhaustive or 
complete, but their number and importance is 
believed to justify their collection and issue in 4 
single volume. The resulting Handbook, which is 
to be issued on November 20th, 1946, is divided 
into seven sections: fibre rope, wire rope, terminal 
attachments for wire rope, chain terminal attach- 
ments for chain, the materials cited in the preceding 
standards and a final section dealing with the 
statutory requirements under the Factories Act 
applicable to the contents of the Handbook. The 
first five sections contain the technical provisions 
of twenty-one published standards shorn of 
extraneous matter and repetition; the two last 
sections are supplementary and complementary, but 
none the less are essential to the purpose of the 
Handbook, which is to make readily accessible all 
matters relating to such tackle of which purchasers 
and users should be aware. The last section sets 
forth the rules, orders, registers and certificates 
current at the date of publication as legal obliga- 
tions. So far as is known this is the first time these 
regulations, which are available in separate official 
publications, have been brought together as a whole. 
As independent publications most of the standards 
included are prefaced by cautionary or informatory 
forewords which are of equal technical interest to 
the clauses of the actual specifications themselves ; 
all such matter has been retained in the Handbook 
and forms a considerable body of information of 
interest to designers as well as users. In addition, 
where necessary or desirable, further information 18 
given as editorial notes, which, it is hoped, will add 
to the reference value of the Handbook. The price 
of the Handbook will be 12s. 6d. 
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south African Engineering 
Notes 
(By our South African Correspondent) 


Care Town, September Ist. 


New Industries at Port Elizabeth 


Port Elizabeth is planning industrial 
development which is expected to double its 
puropean and non-European population in 
the next two decades. About 300 factories 
now situated there employ more than 20,000 
yorker. More than fifty new companies have 
recently notified their intention to operate in 
Port Elizabeth, ten of them having actually 

building. The fifty firms include many 
internationally famous concerns. The port’s 
modern harbour, and the fact that it is radially 
situated by rail on direct routes to the Union’s 
richest agricultural areas and the wealthiest 
whan centres, make it very attractive to 
industrialists. Bus Bodies (S.A.) Ltd., a sub- 
sidiary of Metropolitan-Vickers, is already in 
production there, and a factory for the Ford 
Motor Company is being built. The Electric 
lamp Manufacturere of South Africa, a group 
of famous British lamp concerns, has just gone 
into production with a modern plant capable 
of meeting all the Union’s lamp demands. 
Another well-known firm building premises 
in the area is Aberdare Cables, Ltd. Other 
manufactures will include shoe machinery and 
shoes, leather goods, polishes, cardboard con- 
tainers, batteries, sheet metal, electric cable, 
wire netting, barbed wire, electric implements, 
steel windows, metal boxes, glass, matches, 
hardware and foodstuffs. Three additional 
factory areas have now been planned by the 
municipality, comprising in all 1500 acres. 


Rhodesian Railway Developments 
The recent purchase by the Government 
of Southern Rhodesia of Rhodesian Railways, 
Ltd., represents the culmination of endeavours 
made by Sir Godfrey Huggins, Prime Minister 
of Southern Rhodesia, since the beginning of 
this year. This change over in railway owner- 
ship was considered necessary in order that more 
capital might be raised for essential improve- 
ments in the railway system. Approval of the 
purchase of the Rhodesian Railways, Ltd., was 
by the Legislative Assembly of the 
Southern Rhodesian Government on April 30th 
last. During the debate Sir Godfrey Huggins 
visualised that, when the necessary legislation 
was passed, all assets would be vested in a 
commission or board which would be subject 
to some higher control, the owner of the rail- 
ways, and would probably consist of five 
members with the general manager of the 
railways acting in a purely advisory capacity. 
A sub-committee consisting probably of two 
members of the Southern Rhodesia Cabinet, 
the Governor of Northern Rhodesia and the 
Resident Commissioner for Bechuanaland, 
would, he considered, be suitable to form the 
higher control. The Legislative Council, 
Northern Rhodesia, in June last agreed to this 
State purchase of the Rhodesia Railways, Ltd., 
on the basis of ownership vested in a statutory 
commission representing Southern and Northern 
Rhodesia and Bechuanaland. As a member 
of the Commission, Northern Rhodesia will 
guarantee 20 per cent of any deficit on the loan 
provision, Southern Rhodesia 75 per cent, and 
Bechuanaland 5 per cent. On the initiative of 
the Rhodesia Railways management, co-ordina- 
tion committees are now to be set up in the main 
centres of Southern Rhodesia in order to 
expedite the provision of railway facilities, and 
schemes have been worked out for major 
development programmes in the larger centres 
of the Colony. Additional capital expenditure 
amounting to approximately £5,500,000 has 
recently been authorised for improvements 
and developments. Included in this amount is 
& figure of £3,500,000 which has been authorised 
for new engines and rolling stock as follows :— 
Engines.—Thirty ‘ Fifteenth” class Gar- 
Tatts from England and, in addition, twelve 
Eleventh ” class engines from Canada. 
Trucks.—Fifty 30-ton covered wagors, which 


| were purchased from the Sudan Railways have 


been delivered. A further 100 special covered 
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wagons have been ordered for tobacco traffic ; 
300 45-ton high-sided steel bogie wagons are 
expected soon from England at the rate of 
twenty to twenty-five per week. 

Refrigerator Wagons and Petrol Tank Cars.— 
Twenty-one refrigerator and twenty-five petrol 
wagons have been ordered for early delivery. 

Coaching Stock.—The purchase has been 
authorised of thirty-five first-class saloons, 
thirty second-class saloons, seven third-class 
saloons, twenty-five native class saloons and 
fifteen baggage and guards’ vans. 


The South African Steel Industry 


Dr. H. J. van der Bijl, head of Iscor, 
stated recently that barely 500,000 tons of 
rolled steel products were being produced 
annually in the Union, although the country’s 
potentisl consumption was 1,000,000 tons a 
year, and that it might be another three years 
before Iscor’s extension plant at Vereeniging 
would be able to produce an additional 250,000 
tons. According to one of Cape Town’s largest 
steel importers, however, the present overall 
steel shortage in South Africa, a shortage esti- 
mated at 1,000,000 tors in February last, 
would be largely overcome if greater advantage 
could be taken of American, Belgian and 
Italian steel offers. Commenting, an official of 
the Iron and Steel Control stated that all ship- 
ments of steel into the country were very 
welcome, but that not all overseas steel offers 
are capable of fulfilment. This, presumably, 
would appear to be due to export and not 
import difficulties. In the meantime, remark- 
able progress is being made at Vanderbijl Park, 
the ‘‘ planned industrial city,” 7 miles from 
Vereeniging. Vanderbijl Park to-day is but 
the nucleus of a modern city which will eventu- 
ally cover 37 square miles. To obviate the 
congestion and allied traffic difficulties caused 
in other towns by the loading and unloading of 
heavy vehicles with goods for werehouses and 
shops, the shopping blocks will have special 
loading bays at the backs of all buildings. 
Parking bays will be provided in the streets in 
front of the shops; houses for industrial 
workers are being built in the area north of the 
Vereeniging-Parys road. South of the road 
other residential lay-outs heve been planned. 
A tree nursery, the sewage disposal works, the 
golf course with its fairways and Emfuleni 
Park, stretching 5 miles along the river bank to a 
width of a third of a mile, have all been started. 
A rigid balance is being maintained between 
the development of industry and housing to 
accommodate employees, so that at no time 
will the one be outstripped by the other. At 
present the Vanderbijl Park Estate Company 
is erecting houses and handing them over, 
ready for occupatior to Iscor and Vecor, at the 
rate of between twenty-five and thirty a 
month. One firm of contractors is erecting 
three and four-roomed houses at the rate of 
three a week, using the concrete and “‘ shutter ” 
process for building the mair walls. More than 
250 houses have thus already been built and 
400 more are in process of building. Under a 
new contract a further 300 will be completed 
at an early date. 


South African Locomotives 


The first two locomotives to be built 
in South Africa almost entirely from components 
made in this country are under construction at 
the Salt River railway workshop at Cape Town. 
It is expected that one will be ready for its 
trials very soon and the other about November. 
Twelve of these units, which aie heavy shunting 
engines, are to be built. The components for 
the other ten engines have been made, and will 
be assembled after the two prototype engines 
have been tested to determine if any modifica- 
tions are necessary. Work on these new “8-1” 
locomotives, as they are designated, was begun 
some years ago, but was constantly held up 
while more urgent jobs were being carried, out. 
In spite of this, it is estimated that the cost, 
which is estimated roughly at £20,000 per 
engine, will be no more than that of a similar 
engine imported from abroad. The decision to 
build these locomotives was taken during the 
war, when increased traffic led to an acute 
shortage of engine power. All the latest 
developments have been incorporated in the 
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engine design, and the boilers are larger than in 
the imported “‘S ” type engines. The engines 
are fitted with tenders capable of carrying 6000 
gallons of water and 12 tons of coal. The 
bunkers have been arranged to give the 
maximum possible field of view to the rear from 
the driver’s cabin. Because the South African 
steel industry could not produce the slabs 
required for the engine bar frames, these and 
certain other components, including the super- 
heater elements and some proprietary fittings, 
were imported. All the castings, including the 
coupled wheels, and cylinder and frame stays, 
were manufactured in South African Railways 
foundries and workshops. 


New Railway Line 

Yet another step in the development 
of the Free State goldfields area has been taken 
in the completion of the permanent line from 
Whites, on the Rand-Bloemfontein line, to 
Welkom, in the heart of the mining area on the 
way to the destination point, Odendaalsrust. 
Half the length of the line has now been built. 
Severty Europeans and 1100 natives are working 
on the project. The earthworks have actually 
extended well beyond Welkom to Odendaals- 
rust ; 14} miles of light construction track have 
been laid and also 12} miles of permanent 
track. The permanent line is constructed of 
120ft rails—three times the length of the 
ordinary rail. Unloading of the rails is a swift 
orderly operation, occupying less thar a minute 
and a half, in which a squad of thirty natives 
are employed. Chains, anchored to the track, 
are hooked on to the rails to be offloaded in 
pairs, and, as tre train pulls away, the falling 
rails are hooked and barred clear of the existing 
track. 


Aviation Developments in Northern 
Rhodesia 


An air plan to cost £138,000 this year, 
with expenditure at about the same rate for 
the next two years, is now being closely con- 
sidered in Northern Rhodesia. Placing the 
country prominently on the central African 
air map, it includes a £250,000 terminal airport 
at Livingstone that will rank with the best in 
Africa. It is stated that double this amount 
may yet be spent on it. Four first-class all- 
weather airfields will mark the main trunk 
route and the rest of the country will be studded 
with landing fields, equipped to handle aircraft 
in any emergency. The whole scheme is self- 
contained within the framework of the Central 
African Air Authority, which covers North and 
South Rhodesia and Nyasaland. Traffic is 
expected to reach very big proportions at 
Livingstone—a world-renowned tourist centre. 
Pan-American, Belgian and Dutch aircraft, 
with loads of tourists, are certain to use it, 
and the B.O.A.C. has already announced that 
the Zambesi will become a fly ing-boat stage. 
Land planes of the scheduled airlines may 
also use the airport, which is now under con- 
struction, as it would increase their payload 
by reducing the fuel-load between landings, 


* at the negligible cost of a diversion of about 


150 miles. It is hoped that by September 
the new terminal buildings at Ndola will be 
completed. Similar buildings are planned for 
Kasama, in the north-east, and there will be 
expansions at Lusaka, which will be the control 
centre for the radio and meteorological network. 
Runways at these three aerodromes will be 
about 2000 yards long. The present field at 
Livingstone will not.be expanded, as the new 
airport there will have a runway of 3000 yards. 
Secondary airfields, such as Abercorn and Fort 
Jameson, are to have passenger waiting rooms 
among other facilities. Government Bomas 
will be used as headquarters for subsidiary 
landing grounds, many of which will have the 
runways extended. It is intended to experi- 
ment with natives as airfield controllers where 
traffic does not warrant a European supervisor. 
New aerial maps are to be prepared in connec- 
tion with the scheme. Three “‘ Lancasters”’ of 
the R.A.F. are at present engaged in a photo- 
graphic survey from which maps covering 
a 60-mile-wide strip of the corridor route will 
be. drawn. This remapping of the entire 
territory, it is stated, is an immerse task that 
can only be undertaken gradually. 


304 


THE ENGINEER 


Sept. 26, 1o47 


Industrial and Labour Notes 


The Control of Engagement Order 


The Control of Engagement Order, 
1947, which was signed by the Minister of 
Labour on September 18th, comes into force 
on October 6th. The Order will remain effec- 
tive until the end of 1948, and its object is to 
enable men and women seeking employment 
to be diverted to essential work. This, it is 
stated, is to be achieved by requiring employers 
to obtain their labour and workers to obtain 
jobs through a local office of the Ministry of 
Labour or through an approved employment 
agency. Workers will be given as wide a choice 
as possible of available employment on essen- 
tial work. and “ directions ”’ will be issued only 
if they insist on taking unessential work or 
refuse to take any work at all. 

With a few exceptions, all men aged eighteen 
to fifty and all women aged eighteen to forty, 
are covered by the Order. The exceptions 
include women with children of their own under 
the age of fifteen living with them and members 
of the forces and women’s services during the 
period of their paid resettlement leave. In 
addition, part-time employment—for not more 
than thirty hours weekly—and employment in 
@ managerial, professional, administrative or 
executive capacity can be taken without refer- 
ence to the Ministry of Labour or an approved 
employment agency. Furthermore, - engage- 
ments in the Merchant Navy and in dock 
work are not subject to the Order as recruit- 
ment to those employments is governed by 
special arrangements. In general, advertise- 
ments and notices of vacancies will be per- 
missible only if it is clearly stated that they 
invite applications from exempted persons. 
Persons normally engaged in agriculture or 
in the coal-mining industry can move freely 
between jobs in whichever of those industries 
they are employed, but they cannot be engaged 
outside those industries without the per- 
mission of the Ministry of Labour. 

Some general rules covering a limited direc 
tion of labour have been cited by the Ministry 
of Labour, which, as stated above, provide 
that workers shall have as wide a choice as 
possible of available jobs on essential work. 
Single men and women without family respon- 
sibilities will, if possible, be offered employ- 
ment on essential work within daily travelling 
distance of their residence, but if that is not 
possible they will be offered essential work in 
other districts, provided suitable accommoda- 
tion is available. In the last resort, directions 
to such work may be issued. Men with family 
responsibilities will not, in general, be directed 
to employment which would entail their living 
away from home, though in special cases they 
might have to be so directed. In that event, 
they would be entitled to allowances payable 
under existing schemes. Every effort is to be 
made to place workers on essential work in 
their normal occupations, but if after a period 
of fourteen days a worker still remains unem- 
ployed, he or she will be offered suitable em- 
ployment in some other essential occupation. 
A direction will normally remain in force for 
six months, after which a worker will be free 
to leave the employment unless a further 
direction is issued. 

Under the new arrangements, the interests 
of directed persons will continue to be safe- 
guarded by the existing Control of Employ- 
ment (Directed Persons) Order, 1943. The 
rates of wages and conditions of employment 
of directed persons are already safeguarded 
by Defence Regulation 58a, the broad effect 
of which is that es are not less than the 
“rate for the job” and that the standard 
conditions of service apply. 

The Minister of Labour, Mr. George Isaacs, 
outlined the provisions of the new Order at 
a Press conference on Thursday of last week, 
when he said that, for the present, direction 
would not be applied to any worker already in 
a job. He pointed out, however, that full 
powers of direction still existed and would be 
used if the needs of the nation required it. 


In reply to a question about essential and non- 
essential industries, the Minister stated that 
this was a matter which would have to be 
decided in conjunction with the development 
of the export drive. He added that the Govern- 
ment had been considering measures required 
for putting on to essential work persons who 
were making no contribution to the economic 
well-being of the country, and would be making 
a further announcement on this matter at an 
early date. 
British Overseas Trade 

The general effect of the holiday season 
is reflected in the Board of Trade accounts 
for August, in which month the value of 
exports of United Kingdom goods totalled 
£93,601,253, compared with a value of 
£110,269.013 for the month of July. There 
were twenty-five working days in August 
—as against twenty-seven in July — and 
although, by volume, the daily rate of export 
was lower than in either June or July, it was 
higher than in any other month since January 
of this year. The Board of Trade’s provisional 
estimate is that the volume of exports in August 
was 104 per cent of the 1938 average. 

Machinery exports again made a notable 
contribution to the month’s total, and at 
57,529 tons were, apart from July, the highest 
since May, 1929. The volume of machinery 
exports in August was, in fact, approximately 
150 per cent of the 1938 average. Agricultural 
machinery exports in August exceeded those 
of July, and shipments of all types of machinery 
were above the May-June average. The num- 
ber of new motor-cars exported in August 
dropped to 9410, and there was a similar 
decline in the exports of commercial vehicles, 
which numbered 1635. Exports of iron and 
steel and manufactures thereof were 142,103 
tons in August, less than 75 per cent of the 
July total, and for the first time since April, 
were below the 1938 monthly average of 
159,656 tons. 

Imports in the month of August were 
valued at £174,039.765, just over £5,000,000 
below the peak figure reached in July, but 
with that exception higher than in any month 
since March, 1920. The daily rate of imports 
in August, moreover, was 5 per cent higher 
than in the preceding month and as the decline 
in the value of imports was not so great as the 
reduction in total exports, the visible adverse 
balance increased from approximately 
£64,700,000 in July to £76,800,000 in August. 


A Danish Trade Mission 

A trade mission from Denmark, 
representing the Merchants’ Guild of Copen- 
hagen, the Federation of Danish Industries, 
and the Danish Provincial Chambers of Com- 
merce, arrived in London on Monday evening, 
last, for discussions with the Federation of 
British Industries. The talks, which took 
place on Tuesday and Wednesday last, under 
the chairmanship of Sir Frederick Bain, 
President of the F.B.I., reviewed economic 
conditions in Britain and Denmark and dealt 
also with some of the practical problems 
facing trade between the two countries. It 
may be recalled that an industrial mission 
from this country, sponsored by the F.B.L, 
visited Denmark last year. 


Scientific Manpower Survey 

The Ministry of Labour says that, at 
the request of the Advisory Council on Scientific 
Policy, a survey is about to be made of British 
manpower in the fields of science and pro- 
fessional engineering. It will be carried out 
by the Technical and Scientific Branch of 
the Ministry with the assistance of appro- 
priate scientific bodies and professional 
institutions. 

It is emphasised that the survey will establish, 
as factually as possible, the country’s resources 
in and distribution of scientific manpower. 
It will also be valuable in a complementary 
task which will call for the assessment of 


probable future demands of: Governmen 
departments, industry, research and teach} 
upon the country’s scientific and technological 
manpower, This latter task, it may be mep, 
tioned, has been accepted by the Ministry of 
Labour, following the recommendation in thy 
1944 Report of Lord Hankey’s Coinmitte 
on Further Education and Training that it 
should be the duty of the Ministry “ to pay 
continuous attention to the trends of employ. 
ment in the professions and similar calling 
and to adapt their advice on prospects to thy 
current situation.” 

The general conclusion of the Barlow Com, 
mittee’s Report on Scientifie Manpower, pub. 
lished in May, 1946, was that there was a nooj 
for an increased output of scientists ani 
technologists from universities and technic! 
colleges. It is hoped that the inquiries of 
Lord Hankey’s committee, together with the 
Ministry of Labour survey, will provide th, 
precise information needed to supplement th 
Barlow report, and furnish also a basis fo 
sound conclusions on the nature and volume of 
increases in scientific and technological map. 
power which are generally believed to be 
necessary. 


The Steel Allocation Scheme 

On Wednesday of last week, the 
President of the Board of Trade, Sir Staffor 
Cripps, spoke on the new export targets 
at a meeting in Edinburgh. In the course of 
his address, he referred to the steel allocation 
scheme, saying that it must be made to work 
much better than it had done recently. There 
was, Sir Stafford stated, an inflation of per 
mits which must be got rid of and there must 
be a much better control to see that the sted 
went first where it was first required. Ap 
examination of steel control methods was 
being carried out with both sides of industry, 
in order to see what improvements could he 
made. 

There was no doubt, Sir Stafford continued, 
that if we were to find the further 250,000 tons 
of steel a quarter that were required for the 
increased export task, the use of steel in capital 
construction in this country would have to 
be cut down. Recalling his recent statement 
that capital construction would be cut by 
£200.000,000 a year should it prove necessary, 
Sir Stafford said that in principle it must be 
cut sufficiently to find the steel required for 
exports. It was true, he added, that we had 
been trying to do more than, in fact, we had 
had the resources for, and we must see to it 
that the plan of production fitted more nearly 
the resources available. 


The Steel Company of Wales, Ltd. 

An announcement by Guest Keen 
Baldwins Iron and Steel Company, Ltd, 
says that the scheme for the further modem- 
isation of the tinplate and sheet steel industry 
in South Wales is now being carried into prac- 
tical effect, and that an agreement has been 
made by whi¢h the Steel Company of Wales, 
Ltd., will take over, from to-morrow, Sep- 
tember 27th, the Guest Keen Baldwins’ under- 
takings at Port Talbot and Margam Works 
and Cornelly Quarry. The businesses of Guest 
Keen Baldwins Iron and Steel Company, 
Ltd., at East Moors Works, Cardiff, and at 
Dowlais will be carried on as heretofore. 

The announcement gives also a list of the 
products which will in future be handled by 
the Steel Company of Wales, Ltd. They 
include limestone and basic pig iron; angles, 
channels and joists; steel plates; rails ovet 
40 lb per yard, and fishplates for rails of this 
specification ; steel sleepers for heavy rails, 
and steel slabs. Guest Keen Baldwins Iron 
and Steel Company, Ltd., will continu» to 
deal with basic and hematite pig iron ;_ billets, 
blooms, slabs and sheet bars; arches, props 
and roofing bars; light rails under 40 |b per 
yard and sleepers for colliery rails. The com 
pany will also continue to roll sections at its 
Cardiff works, 
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French Engineering News 


(From our French Correspondent) 


Paris, September 19th. 


The Peugeot Automobile Company has now 
reached 80 per cent of its 1939 production and 
it to increase to 100 per cent in March, 
1948. Production in 1947 will amount to 
30,000 vehicles compared with 14,000 in 1946 
and 2800 in 1945. Present orders cover over 
two years’ production for France and six 
months’ for exports. Vehicles now exported 
are five times more than pre-war, 60 per cent 
of total turnover thus being earned in foreign 
wrrency. Engineers are also working on a 
new model which shows considerable improve- 
ment in performance and reduction of running 
costs. 
» * * 
In order to ensure strict uniformity of 
ent road signs, an Interministerial 
Instruction has laid down that only signals 
supplied by accepted firms and produced accord- 
ing to models previously submitted shall be 
used. 


* * * 


The conference organised by the Technical 
Foundry Association recently has produced 
some interesting information. The mechanisa- 
tion of foundries, envisaged by the Monnet 
Plan, does not necessarily imply continuous cast- 
ing and the conveyor systems. The evolution of 
production methods adapted to the capabilities 
of small and medium foundries not only requires 
purchase of equipment, but also the elimination 
of working methods inspired very often by those 
of the hand caster. Thus, workers must be 
encouraged to specialise, and to achieve mech- 
anical casting, all the tools of the hand caster 
must be gradually dispensed with, including the 
rammer, spoon tool and even the shovel. Casting 
machines and tools were discussed. Wooden 
models were studied and particular importance 
was attached to the organisation of work- 
shops so as to improve the working of casting 
machines. 

* * * 


Now that winter is approaching it has been 
thought useful to consider resources of electric 
power which will be available in 1947-48. 
Power available on January 1, 1947, equalled 
6,130,000kW, compared with 5,500,000kW in 
1946, and a figure of 6,480,000kW is planned 
for 1948. This provision depends, however, on 
an increase in workers both on imports of 
workshop equipment and electro-mechanical 
materials, on obtaining the credits n 
for the equipment and an allocation of sufficient 
quantities of raw materials and particularly 
steel. The last condition is the most imme- 
diately pressing, and the allocations for the 
third and last quarters of 1947 will have a 
decisive influence on the fulfilment of the 
programme. 

Certain of the thermal plants have been 
repaired, the Grand Quevilly at Caen and the 
Yainville having had their output increased by 
39,000kW. Repairs envisaged for 1947 are less 
significant. The Beuvry group will supply 
40,000kW by the end of the third quarter, and 
the first group at Labuissiére (40,000kW) will 
enter into service in the fourth quarter. Since 
January 1, 1947, new workshops coming into 
use have increased annual hydraulic production 
by 522 million kilowatt-hours. 

Consumption in 1947 has so far been much 
higher than in 1938 and 1946. The greatest 
consumer during the second ‘quarter was the 
aluminium industry, which used 130,000 million 
kilowatt-hours a month. This will be reduced 
by half during the winter. Next comes the 
8.N.C.F. and the steel industry, each with 100 
million kilowatt-hours a month. This is more 
or less a constant figure. Then come chlorine 
products with 40 million kilowatt-hours. Alto- 
gether, the large consumers account for 450 to 
500 million kilowatt-hours a month. 

The winter electricity cuts will start in 
October, but it has not yet been decided what 
form the industrial cuts will take, whether 
current will be reduced or hours ered. In 
the latter case industries will work four or five 
days a week and twelve or fifteen hours a day. 
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Notes and Memoranda 


Rail and Road 


Rattway Recerpts.—Traffic receipts of Britain’s 
four main line railway companies and the London 
Passenger Transport Board for the thirty-six 
weeks of this year ended September 7th, totalled 
£231,576,000, compared with £249,428,000 in the 
corresponding period of 1946. 


Sree, Waacons.—In his chairman’s address to 
the recent annual meeting of Charles Roberts and 
Co., Ltd., Mr. Duncan Bailey, M.I.Mech.E., said 
that the type of steel coal wagon which the com- 
pany introduced eleven years ago, was now the 
accepted idea, and, according to a Parliamentary 
statement, some 50,000 were to be built. He 
regretted to have to state, however, that stan- 
dardisation had not yet been reached. If ever there 
was @ time when decreased costs and increased 
production were essential for the welfare of this 
country it was now, and, Mr. Bailey continued, 
every engineer appreciated that standardisation, 
not only of railway wagons, but of other things, 
would greatly help to get both those results. 


Kanawha River Rarway Briver.—The Balti- 
more and Ohio Railroad has recently completed 
replacement of a sixty-year-old bridge, carrying 
its Ohio River line across the Kanawha river, at 
Point Pleasant, W. Va., and has also replaced or 
strengthened seventeen smaller structures on 
that line. Railway Age observes that while the 
Point Pleasant bridge can hardly be called unusual 
in size, it is the largest bridge project undertaken 
by this railway in the past twenty-five years, 
and contains a truss span exceeded in length by 
only two other spans on the company’s lines, both 
of which are located in the Susquehanna River 
bridge, built nearly forty years ago. It is further 
believed to be one of the largest railway bridges 
built during the two and a half year period from 
the date of its authorisation, in December, 1944, 
to its completion, in May, 1947. 


CALEDONIAN RatLway CENTENARY.—In con- 
nection with the centenary on September 10th, 
of the opening of the first section of the main 
line of the Caledonian Railway—now part of the 
L.M.S. system—between Carlisle and Beattock, 


an ‘exhibition is being held at the Glasgow Art. 


Gallery, Kelvingrove, Glasgow. This exhibition, 
which will remain open until September 29th, 
includes a comprehensive collection of models of 
Caledonian Railway locomotives and rolling-stock 
from 1880 onwards, and a complete range of pic- 
tures and photographs of locomotives from the 
opening of the line. Models of the Caledonian 
Steam Packet Company’s steamers are on show, 
together with drawings of engineering works, 
plans and maps, oe the development of 
the railway and the layout of early stations. There 
is also a collection of time-tables, posters, and other 
documents covering the whole existence of the 
Caledonian Railway Company. 


Air and Water 


AvusTRALIAN Nationat Arrways.—Traffic sta- 
tistics released by Australian National Airways 
for the financial year ended June 30, 1947, 
show that the total number of ngers carried 
was 521,015, as against 394,009 for the preceding 
year. Air express freight was 18,634,618 lb, as 
against 7,575,221 lb for 1946, an increase of 
approximately 140 per cent. 


Tue St. Lawrence Sure Canat.—lIt is stated 
by Engineering News Record that Canada has 
decided upon the final stage of the programme for 
deepening and widening the St. Lawrence ship 
canal to provide a —— to Montreal for bigger 
and faster ships. The plan is said to involve the 
expenditure of 14,700,000 dollars for dredging over 
a period of five years and also includes the com- 
pletion of a 342-mile channel, 550ft wide and 35ft 
deep (on the basis of the 1934 low water mark), 
to extend from the foot of the Lachine Canal to 
Quebec, as well as a channel 1000ft wide from 
Quebec to Father Point. 


A.B.C. Arrways AND Surprine Guipe.—An 
enlarged edition of the “‘ A.B.C. Air Guide” has 
recently appeared, which includes, in addition to 
time-tables of international air services, parti- 
culars of air freight charges, international air sym- 
bols, British Aero Clubs and foreign consulates. 
There is also a section relating to shipping services 
available between this country and many parts 
of the world. The official title of the book is now 
‘The A.B.C. International Airways and Shipping 
Guide,” and it is published, monthly, at three 
shillings, by Thomas Skinner and Co. (Publishers), 
Ltd,, 330, Gresham House, London, E.C.2. 


Miscellanea 

Bustness Errictency Exnrsition.—The Busi- 
ness Efficiency Exhibition will be held in the Empire 
Hall, Olympia, London, from Wednesday, October 
Ist, until Saturday, October 11th (Sunday excluded). 

CHANGES IN Export Licensinc.—By a new Board 
of Trade Order, which came into effect on September 
15th, certain changes have been made in export 
licensing control. Export licences are again re- 
quired for aluminium and its alloys in unwrought 
forms. 


TrecunicaL Report oN RuwR COALFIELD.— 
Two of the latest appendices to Volume III of the 
Technical Report on the Ruhr Coalfield are No. 23, 
dealing with “ Designs for Air Locks in Shafts ” 
and No. 29, on ‘‘ The Advantages of Permanent 
Coal Face and Roadway Lighting.” They are 
published by H.M. Stationery Office at ninepence 
each. 


Meratiureists’ REFRESHER Course.—The first 
of a series of refresher courses for metallurgists 
took place during a recent week-end at the L.M.S. 
School of Transport, Derby. It was organised 
by the Institution of Metallurgists, and was 
attended by about seventy members of that body. 
The theme of study selected for the course was 
‘* The Transformations in Solid Metals and Alloys.” 


InDUSTRIAL MANAGEMENT. — A post-graduate 
course in industrial management is being arranged 
by the Leicester College of Technology. It will 
begin on October 6th, and is a full-time course, 
extending over an academic year. It is recom- 
mended that the vacations should be devoted to 
securing practical experience in industry. The 
minimum age of admission to the course is twenty- 
one and candidates will be required to produce 
evidence of academic or technological qualifications. 


TELEPHONES IN CanaDA.—Unofficial estimates 
suggest that there are now over 2,000,000 tele- 
phones in Canada, or fifteen instruments to every 
one hundred of the population. The latest official 
figures of the Dominion Bureau of Statistics indi- 
cate that there were 1,848,794 telephones in ser- 
vice at the end of 1945, and the Bell Telephone Com- 
pany of Canada alone—the largest of the nation’s 
3151 telephone systems—has since added 175,000 
instruments to its territory in Quebec and Ontario. 


Macaine Toon AND ENGINEERING EXHIBITION, 
Lonvon, 1948.—The 1948 exhibition, organised 
by the Machine Tool Trades Association, will open 
at Olympia on August 26th, 1948, and close on 
September 11, 1948. It will be the largest show of 
machine tools, woodworking machine equipment 
and accessories ever staged in Great Britain. 
The three halls at Olympia have been taken and 
there will be nearly a quarter of a million square 
feet of exhibition. The exhibition will be inter- 
national in scope. Foreign exhibits will be shown 
side by side with British equipment and users will 
be able to compare the respective merits and observe 
the developments that have taken place. 


Tue Grip.—An interesting brochure entitled 
‘‘The Grid” has been published by the Central 
Electricity Board in an attempt to present a factual 
and comprehensive account of the grid, describing 
its history and its place in the development of the 
electricity supply industry. This booklet should 
serve a very useful purpose by helping to remove 
some popular misconceptions and replacing them 
by @ background of facts about the functions and 
operation of the grid against which topical questions 
such as load shedding and the imminence of 
nationalisation can be viewed in proper perspective. 
The brochure is not on sale, but copies can be 
obtained from the Public Relations Officer, the 
Central Electricity Board, Trafalgar Buildings, 1, 
Charing Cross, 8.W.1. 


InsTITUTION oF HEATING AND VENTILATING 
EnGINgEERS.—In view of the present national 
conditions, the Council of the Institution of Heating 
and Ventilating Engineers has regretfully decided 
to cancel the arrangements to hold a Jubilee Ban- 
quet and Dance on Tuesday, October 7th. It 
has been agreed to confine the jubilee celebrations 
to technical meetings, and the final arrangements 
are a special jubilee meeting at the Institution 
of Civil Engineers, Great George Street, S.W.1, 
on Tuesday, October 7th, at 5.30 p.m. for 6.0 
p.m., when Mr. C. G. Carrothers will read a paper 
on “‘ Practical Relations Between Heat and Elec- 
tric Forms of Energy, with Special Reference to 
District Heating,’ and a meeting at the Institution 
of Mechanical Engineers, Storey’s Gate, S8.W.1, 


on Wednesday, October 8th, at 5.30 p.m. for 
6.0 p.m., when Mr. C. G. Vokes, M.I.Mech.E., 
will read his 
as Applied to 


per on-“ Air Filtration in War 
eace Conditions.” 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting és to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Tuesday, October 14th.—Lighting Service Bureau, 2, 

Savoy Hill, W.C.2. Presidential Address, H. Nimmo, 

and EDA. film, ‘Can We be Rich?” 5.45 p.m. 


Chemical Society 


—- October 2nd.—Burlington House, Piccadilly, 
W.1. Ernst Julius Memorial Lecture, F. 
Donnan. 7.30 p.m. 


Tluminating Engineering Society 
Friday, October 17th.—BremincHamM CENTRE : Imperial 
Hotel, Tem ee Street, Birmingham. Chairman's 


Address, C. Allderidge. 6 p.m. 
Incorporated Plant Engineers 

Monday, September 29th.—Lzzps Branco: The 
University, Leeds. “Lifting Tackle and Appli- 
ances,” Mr. Platt. 7.30 p.m. 

Wednesday, October 1st.—Royal Society of Arts, John 

Adam Street, Adelphi, W.c.2. “ Reconditioning,” 

H. O. Parrack. ae 

Friday, October 3rd. TRMINGHAM BRANCH : Imperial 


Hotel, Temple Street, Birmingham. Two films by 
the Lincoln Electric Company on “ Welding.” 
7.30 p.m. 


Institute of British Foundrymen 

To-day, September 26th.—FaLxmrx Section: Temper- 
ance Café, Lint Riggs, Falkirk. “Some Personal 
mn ressions of American Foundry Practice,” T. 

emson. 7 p.m 

Pa. na September 27th—W. Ripe oF YorksHIRE 
Brancx: Visit to Crofts (Engineers), Ltd., Thorn- 
bury, Bradford. 2.30 p.m. 

Saturday, October 4th — LANCASHIRE BRANCH : Engineers’ 
Club, Albert Square, Manchester. “ Laboratory 
Control in a Light Alloy Foundry,” E. J. R. Mitchell. 
3 p.m.—WaLES AND MonmouTH Brancu: Engi- 
neering Institute, | Cardiff. ‘Gating and Risering 
of i ey (with a ciné film), G. L. Jones 


6.30 

Monday, P October 6th.—SHEFFIELD Branco: Royal 
Victoria Hotel, Sheffield. Presidential Address, 
“ Economic Aspects of the Foundry Industry,” 
B. Gray. 7.30 p 

Tuesday, October 7th. oy SECTION : 
to Hayward Tyler and Co., Ltd., Luton. 

Wednesday, October 8th.—E. ANGLIAN SECTION : Lecture 
Hall, Central Library, Ipswich. ‘‘ Cupola Operation 
Precept and Practice,” C. A. Payne. 7 p.m. 


Institute of Economic Engineering 
=. Ste 28th.—Waldorf Hotel, Aldwych, 
* Reflecti on Productivity Assessment,” 
Mi ; 2.30 p.m. 

, October 4th.—Miptanp Recion: Chamber of 
Commerce, Bi am. “Time Study Allow- 
ances,” 8. ‘Walford. 2.30 p. ae 

Friday, October 10th.—Cowdray Hall, Henrietta Place, 
W.1. “A National Wea | Policy,” C. A. Lidbury-. 


Works visit 





7 p.m. 


Institute of Marine Engineers 


Tuesday, October 14th.—85, Minories, E.C.3. 
Developments in Photo-Elasticity,” 
5.30 p.m. 


* Recent 
J. Ward. 


Institution of Electrical Engineers 
Wednesday, October lst.—Rucsy Sus-Centre: Cor- 
poration Electricity Showrooms, Rugby. Chairman’s 
Address, H. G. Middleton. 6.45 p.m.—S. CENTRE : 
Council ‘Chambers, Southsea. Chairman’s Address, 
D. D. Rayner. 6.30 p-m.—TEEs-S1pE SuB-CENTRE : 
Cleveland Scientific and Technical Institute, 
Middlesbrough. Chairman’s Address, E. H. Jordan. 


6 p.m. 

Monday, October 6th.—Mzrsry and N. Waites CENTRE : 
Royal Institution, Colquitt Street, Liverpool. 
Chairman’s Address, P. C. Barnes. 6.30 p.m. 

Tuesday, October 7th—E. Miptanp CENTRE: The 
College, Loughborough. Chairman’s Address, J. P. 
Tucker. 6.30 p.m.—N. Mipianp Centre: Cor- 

ration Electricity Department, Whitehall Road, 

ds. Chairman’s Address, E. 8. Ritter. 6.30 p.m. 
—N.W. CEenTRE: Engineers’ Club, Albert Square, 
Manchester. Chairman’s Address, R. A. 8. Thwaites. 
6.30 p.m. 

Wednesddy, October 8th.—N.E. Scottanp SusB-CENTRE : 
Caledonian Hotel, Ae arg Chairman’s Address, 
D. J. Harvey. 7. 30 

Thursday, October 9th.—Le —— Theatre, Savoy Place, 
Victoria Embankment, W.C.2. Presidential Address, 
P. Good. 5.30 p.m.—N.E. Scor.anp SUB-CENTRE : 
Royal Hotel, Union Street, Dundee, Chairman’s 
Address, D. . i Harvey. 7 p.m. 

Monday, October 13th.—N.E. CENTRE: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. Chairman’s 
Address, Colonel G. G. Mallinson. 6.15 p.m.— 
8. Miptanp Centre: Grand Hotel, Birmingham. 
Chairman’s Address, W. 8. Burge. 6 p.m.—W. 
Cznrre: South Wales Institute of —<¥- Park 
Place, Cardiff. Chairman’s Address, J. B. Gwynne 
Lewis. 5 p.m. 
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Wednesday, October 15th.—Rapio Section: Lecture 
Theatre, Savoy Place, Victoria Embankment, W.C.2. 
Chairman’s Address, C. E. Strong. 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, October 7th.—39, Elmbank Crescent, Glas- 
gow. Presidential Address, J. McNeill. 
6.30 p.m. 
Institution of Heating and Ventilating Engineers 
and Wednesday, October 7th and 8th.—Jubilee 
Celebrations. 


Institution of Locomotive Engineers 


Thursday, October 9th.—Inst. of Mechanical ineers, 
Storey’s Gate, St. James’s Park, S.W.1. meral 
Meeting. ‘Bogies and Pony Trucks: Their 


Behaviour on t Locomotive and the Track,” 
J.C. Loach. 5.30 p.m. 


Institution of Mechanical Engineers 
Thursday, October 2nd.—YorKSHIRE BRANCH : 
Hotel, Bradford. ‘Governing Gear of Steam 
Turbines,” W. Twynham. 6.45 p.m. 
Maturday, October 4th.—GrapvuatTes’ SECTION: Storey’s 


Midland 





ee St. James's Park, 8.W.1. “A Survey of 
on ied to the I.C. Engine,” 

N P. W. Moore. 3 
Monday, October 6th.— an Branox: Neville Hall, 


Westgate Road, Newcastle-upon-Tyne. ‘“ Parsons : 
The Man and his Work,” Sir Claude D. Gibb. 6 p.m. 

Yuesday, October 7th.—AvTOMOBILE Division: Storey’s 
Gate, St. James’s Park, 8.W.1. “ High-Speed C.1. 
Engines,” 8. Markland. 6 p.m. 

Thursday, October 9th—W. Brancu: Merchant Ven- 
turers’ Technical College, Unity Street, Bristol. 
‘Mechanical Engineering and Agriculture,” 8. J. 
Wright. 7 p.m. 


Institution of Produetion Engineers 

To-day, September 26th.—LivernPoot SvB-SEcTIon : 
Adelphi Hotel, Liverpool. Inaugural meeting and 
dinner. 7 p.m. 

Wednesday, October 1st.—NorttncHam SECTION : 
toria Station Hotel, Nottingham. Paper on 
“ Product Styling.” 7 p.m. 

Saturday, October 4th.— YORKSHIRE GRADUATES: Great 
Northern Hotel, Leeds. ‘‘ Production Control,” 
J. P. Kenyon. 2.30 p.m. 


Institution of Works Managers 


Tuesday, October 7th.—Waldorf Hotel, Aldwych, W.C.2. 
Luncheon meeting. Principal guest, Lord Woolton. 
12.30 p.m.—Annual General Meeting. 2.30 p.m. 


Junior Lastitution of Engineers 


Vic- 


Saturday, September 27th.—Visit to the Mogden Works 
(West Middlesex Main Drainage), Isleworth. 
2.30 p.m. 


Wednantinn, October lst.—Miptanp SxctTion: James 
Watt Institute, York House, Great Charles Street, 
i Annual general meeting. 7 p.m. 
riday, October 3rd.—39, Victoria Street” 8.W.1. In- 
formal meeting. 6. 30 p.m. 

Friday, October 10th. =, Victoria Street, S8.W.1. 
Ordinary t Quo Vadis t ” 

L. 8. Atkinson. 6.30 a m. 


Manchester Statistical Society 
To-day, September 26th._—InNDUSTRIAL GRovrP : Soe of 
—w Rooms, 16, St. Mary’s Parsonage, Man- 
cheste’ “The Planning of Experiments in 
ean li ” R. L. Plackett. 6.45 p.m. 


Purchasing Officers Association 
Saturday, September 27th.—Connaught Rooms, Great 
Queen Street, W.C.2. Luncheon, followed by 
Annual General Meeting. 1 p.m. 


Radiolympia Exhibition 


Wednesday, Ociober lst, to Saturday, October 11th.— 
London, Olympia. 


Royal Statistical Society 
Wednesday, October 1st.— BIRMINGHAM GROUP : Chamber 
of Commerce, 95, New Street, Birmingham, 2. 
“* Economics Statistics,” F. A. Friday. 6.30 p.m. 
Friday, October 3rd. —Lonxpoy Grove: E.L.M. A., Light- 
ing Service Bureau, 2, Savoy Hill, W.C.2. “‘ The 
Organisation of a Market Research Department,” 
8. Wharton. 6 p.m. 


Scottish Engineering Students’ Association 
Friday, October 3rd.—Royal British Hotel, Edinburgh. 
Address by V. P. Mackay. 7.30 p.m. 
Thursday, October 9th.—Institution of Engineers and 
Shipbuilders, Glasgow. Presidential Address, Sir 
James Lithgow. 7.30 p.m. 


Sheet and Strip Metal Users’ Technical Association 
To-day, September 26th. — Waldorf Hotel, Aldwych, 


London, W.C.2. Annual meeting and autumn 
conference. 


Society of Chemical Industry 
Friday, October 3rd.—MancuESTER SEcTION : Engineers’ 
Club, 17, Albert Square, Manchester. ‘“‘ India and 
the Future,” Sir Percival J. Griffiths. 6.30 p.m. 


Works Management Association 
Friday, Sager 3rd. eee BRANOH : beers 


Albert nonce Manchester. 
opened by A. p Young 
Yorkshire Technical Liaison Committee 
Tuesday, September 30th.—Museum Lecture Hall, Park 


Row, Leeds. “The Housing Problems of a Large 
Industrial City,” R. A. H. Livett. 7 p.m. 
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Personal and Business 


Mr. W. S. PrEcK has been appointed hono 
secretary of the Institution of Engineering Draughts. 
men ard Designers. 


Mr. JOHN RANNIE has been appointed g 
yard manager and local director of John B 
a Co., Ltd., Clydebank. 


THE CoLoNIAL OFFICE announces tho appoint. 
ment of Mr. C. I. Wilks as water engineer in the 
Public Works Department of Nigeria. 

Mr. 8S. L. G. Beavroy, F.R.I.B.A., 
appointed director of Technical Service 
Ministry of Town and Country Planning. 

Dr. H. G. Taytor, M.1.E.E., has been appointed 
Director of Research, British Welding Kesearch 
Association, in succession to Mr. A. Ramsay Moon, 


Zrroonat, Ltd., has been formed in conjunction 
with Silicon (Organic) Developments, Lid., 1], 
Cavendish Place, London, W.1, for the manu. 
facture of synthetic “ Mullite” and “ Zircon” 
refractory compounds, 


hip. 
Town 


has been 
in the 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M, 
Stationery Office at the prices stated, 

No. of 
report. 


B.1.0.8. 
BOGS 2. 
1174 


Post 
Title. free, 


8. d, 


pr neo Polymerisation of hen 


Technical Developments in the 
Manufacture and use of Con- 
tractors’ Plant in Germany ... 43 2 
Thermo-Plastic and Thermo-Set- 

ting Resins: Interrogation of 

Dr. Eisenmann apicoee AG. 
Troisdorf) ... 32 
German Veneer Industry . oe | 
German Carbon Papers, Type- 
writer Ribbons, Stencil oe 
and Fountain Pen Industries... 2 | 
The Electro-Chemical Industry : 
Germany - 68 
Some Developments i in Infra-Red 

and Raman Spectroscopy in 
Germany 39 
German Light Chain and Wire- 
Forming Industry .. 5 2 
The Manufacture of "Sparking 
Plug Insulators : Composite Re- 
port of Interrogations of Herr 
Curt Schoenherr, of Robert 
Bosch, G.m.b.H. Feuerbach, 
Stuttgart 4 
Miscellany of German Wool Tex- 

tile Industry... 5 2 
‘es Acetate, Vapour ‘Phase 


E. Merck, Darmstadt : “Hydroge 
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and Perhydrit (Urea Hydrogen 
Peroxide) ... ee 
Kalichemie, Honningen : Barium 
Compounds, Hydrogen, Per- 
oxide, Sodium erborate, 
Sodium Perearbonate __.... 3 2 
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of Production Processes ”’ <. ‘Sem 
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141 ... «+ Bayerische Motoren Werke 
(B.M.W.) Oberwiesenfeld, 
Munich and Allach, nr. Munich : 
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Flexible Pi > “Flexible Fuel 
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Tank Coverings for Aircraft ... 
Detonators, Small Arms Cart- 
ridges, and Small Cables . a 
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German Apparatus for Twisting 
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B.I.0.8. Information Section, 37, Bryanston Square, 
W.1, which has at its disposal a considerable tokens of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries ing 
problems relating to scientific and technical in selligense 
on both German and Japanese industry. 
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Warnings of Load Shedding 


4 axcULAR letter from the Electricity Com- 
nission to all electricity undertakers draws 
attention to the installation of telephonic 
sommunication as one of the methods of 
mitigating the effects of any load shedding 
that may be necessary during the coming 
yiater. It is evident that load shedding can 
he carried out On a more selective basis and 
vith a minimum of dislocation to important 
industries if the main distributing centres and 
wbstations are manned and are in touch by 
telephone with the main control centre of the 
undertaking. Indeed a number of undertakings 
siready have effective arrangements of this 
kind in operation. In other instances, however, 
the Commission suggests that undertakings 
should consider, as a matter of urgency, 
ghether their present arrangements can be 
improved by such measures as the installation 
of telephones at additional sub-station and 
jistributing eentres. It is pointed out that the 
Ministry of Fuel and Power has been informed 
by the General Post Office that, within reason- 
able limits, applications by electricity under- 
takings for the installation of telephones for 
this purpose will be given high priority. At 
the same time, however, the G.P.O. has made 
it clear that there is no possibility of installing 
new exchange facilities at central control 
points before the coming winter. 


The Institute of Metals Autumn 
Meeting 

Tue thirty-seventh annual autumn meeting 
of the Institute of Metals was held in Glasgow 
last week from Tuesday to Thursday at the 
Institution of Engineers and Shipbuilders, 39, 
Elmbank Crescent, by the Invitation of the 
local Scottish section of the Institute. The 
meeting opened on Tuesday evening, when Sir 
James Weir French, D.Sc., the Honorary Presi- 
dent of the Reception Committee, welcomed the 
members and guests. Councillor Andrew Hood, 
Deputy Lord Provost, spoke on behalf of the 
Lord Provost, and Professor R. Hay, Professor 
of Metallurgy in the Royal Technical College, 
represented Sir Hector Hetherington, the 
Principal of the University of Glasgow. Mr. 
W. H. Marr, President of the Glasgow Chamber 
of Commerce, also welcomed the party and 
their ladies. The President of the Institute, 
Colonel P. G. J. Gueterbock, thanked Sir 
James French, and took the chair, which Sir 
James vacated. The Autumn Lecture was 
delivered by Professor G. Wesley Austin, Vice- 
President and Professor of Metallurgy at 
Cambridge University, who took as his subject 
“The Metallurgical Resources of Scotland.” 
On Wednesday, after the election of officers, 
the President announced that the Council had 
decided to confer upon Mr. H. H. A. Greer the 
Fellowship of the Institute in recognition of 
his signal service to metallurgy and to the work 
of the Institute. The President announced 
that a Symposium on Internal Stresses in Metals 
and Alloys would be held at the Institution of 
Mechanical Engineers on October 15th and 
16th in association with other societies, and 
that the Institute’s 1948 annual general meeting 
would take place in London on March 17th 
and 18th. If necessary, March 16th might be 
set apart for the discussion of papers. Part of 
the second day and the whole of the third day 
were taken up by the reading and discussion 
of the following papers :—‘ Surface Effects 
during the Annealing of 70: 30 Brass,” by Mr. 
Ivor Jenkins; ‘‘ The Centrifugal Casting of 
Copper Alloy ‘Wheels in Sand Moulds,” by 
Mr. G. R. J. Lee and Mr. L. Northcott ; “ Fric- 
tional Properties of some Lubricated Bearing 
Metals,” by Mr. P. C. Forrester ; ‘‘ The Varia- 
tion in Corrosion Properties over Two Mag- 
nestum Alloy Sheets,” by Mr. E. R. W. Jones 
and Mrs. M. K. Petch; ‘‘ The Corrosion of 
some Magnesium-Base Alloys (High and Normal 
Purity) in Contact with Other Metals,” by 
Mr. F. A. Fox and Mr. J. K. Davies; and “A 
Note on the -Qualitative Implications - of 
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Hanawalt’s Theory of Corrosion of Magnesium 
Alloys,” by Mr. C. J. Bushrod. Before the 
meeting closed with a vote of thanks to the 
Reception Committee and Scottish firms, to 
the President and to Colonel Guillan and his 
staff, a telegram was sent to Mr. R. C. Stanley, 
the President of the International Nickel 
Company of Canada, and a member of the 
Institute, congratulating him on the bestowal 
by His Majesty the King of the Medal for 
Services in the Cause of Freedom. 


Annual Report of the Metropolitan 
Water Board 


Tue forty-fourth annual report of the 
Metropolitan Water Board, for the year ended 
March 31, 1947, has just been published. The 
sources from which the Board derives its supplies 
are the River Thames and River Lee, and 
various springs and wells. More than 65 per 
cent is obtained from the Thames. The daily 
average natural flow at Teddington was 2075-5 
million gallons during the year, as compared 
with 973-3 million gallons in 1945-46. The 
percentage of natural flow abstracted by the 
Board was 10-33, and by the suburban water 
companies 0-38, making 10-71 per cent in all, 
compared with the total abstraction last year 
of 22-67 per cent. Estimates of population 
supplied, discontinued during the war because 
of the absence of reliable information, are now 
given in the report. It is estimated that 
6,244,900 persons were supplied with an 
average of 52-12 gallons per head per day. 
Referring to the Hampton remodelling scheme, 
the report states that a supplemental estimate 
of authorised expenditure of £450,000 was 
approved in March, 1947, to cover increased 
costs and abnormal conditions since the original 
1936 authorisation of expenditure of £940,250. 
In a section of the report dealing with engines 
and machinery, the Board states that a decision 
has been reached that for operating pumping 
machinery, for all except major stations, the 
drive should be by purchased electric power, 
but that diesel-operated plant should be 
installed sufficient to provide a complete 
standby wherever continuity of pumping is 
essential and to relieve the peak demand on 
the grid. The total number of engines in use 
is 293, of 68,254 total h.p. Fuel and electricity 
consumed during the year was equivalent to 
187,943 tons of coal. In the final section of 
the report reference is made to the flooding of 
the Lee Bridge works last March, which we 
described in these pages at the time, and to the 
Board’s proposals for a Greater London Water 
Area. The Board’s submission to the Depart- 
mental Committee of the Ministry of Health, 
set up in this connection at the end of 1946, 
is also given, together with an opposition sub- 
mission from other water undertakers and other 
interested parties. The Board’s proposals 
envisage the establishment of one authority 
for the whole of the area from Baldock in the 
north to Horley in the south, and from Maiden- 
head in the west to Gravesend in the east, 
comprising some 2700 square miles. 


Universities and Production 


At the Second Conference of Home Uni- 
versities, which opened in London on Friday, 
September 26th, under the chairmanship of 
Sir Alan Barlow, Second Secretary of the 
Treasury, several delegates suggested ~ that 
universities should be treated as_ essential 
for the production drive, and that any attempt 
to reduce present allocations for capital works 
should be resisted: Dr. R. V. Southwell, 
Rector of the Imperial College of Science and 
Technology, London, referred to a recent appeal 
by the Lord President of Council for postpone- 
ment of capital expenditure in the country. 
At a recent meeting he had attended, it had 
been intimated that expenditure on one Govern- 
ment research establishment was likely to be cut 
to one-fifth or even one-tenth, and he felt it 
was likely that a comparable cut in plans for 
university extensions might be made. He had 
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been told that if the universities did not expand, 
they would be unable to supply the scientists 
and technicians needed for industry. If 
universities were essential, he held that their 
expansion programmes should not suffer. Lord 
Simon of Wythenshaw, Chairman of Manchester 
University Council, said that the country’s 
oldest industries were now in an appalling 
condition owing to the shortage of technicians, 
the training of which had been largely stopped 
during the war. The present position in the 
coal industry was due to the fact that mining 
engineers had not been more freely employed. 
The Vice-Chancellor and Principal of St. 
Andrews, Sir James Irvine, said that in his 
view any attempt to reduce the existing uni- 
versity allocations would blow sky-high the 
practical implications of the Barlow Report. 
Dr. J. F. Mountford, the Vice-Chancellor of 
Liverpool University, said that if cuts were 
made, universities would be unable to maintain 
their present standards, and that they would 
inevitably enter on a period of deterioration. 


Development and Production of Tudor 
Aircraft 


Tue Minister of Supply has appointed the 
following members of a committee to make 
an immediate enquiry and to report to him on 
the development and production of Tudor 
Aircraft for the British European Airways 
and British Overseas Airways Corporation. 
The chairman will be Air Chief Marshal 
Sir Christopher Lloyd Courtney, and the 
members, Mr. James Mould, Mr. Joseph 
Taylor, and Mr. George Wansborough. A 
secretary will be appointed by the Cabinet, 
offices and his name will be announced shortly. 
‘The= committee will begin its work at the 
Institution of Civil Engineers early next week. 
It has been requested to produce its report 
as early as is possible, compatible with a 
thorough investigation. The report will be 
submitted to the Minister of Supply and it is 
anticipated that it will be published. The 
terms of reference have been especially left 
as wide as possible, and the Committee has 
been asked to make recommendations. Any 
communications to the Committee should be 
addressed to the Secretary, Tudor Enquiry Cabi- 
net Offices, Great George Street, London, S.W.1. 


The Minister for Economic Affairs 


A STATEMENT issued from 10, Downing 
Street last Monday night announced the 
appointment of Sir Stafford Cripps as Minister 
for Economic Affairs. Mr. J. H. Wilson has 
succeeded Sir Stafford as President of the 
Board of Trade and has become a member of 
the Cabinet. The statement explained that 
responsibility for co-ordinating economic policy 
has hitherto been divided, the Lord President 
of the Council having had charge of domestic 
economic policy through a committee of 
Ministers over which he has presided, whilst 
overseas economic policy has been handled 
through a separate committee. It is now felt 
that the present economic situation calls for a 
much closer integration of internal and exter- 
nal economic policy, and that the Prime 
Minister needs the assistance of a senior col- 
league who can give his undivided attention 
to economic problems at home and abroad. 
Sir Stafford Cripps, as Minister for Economic 
Affairs, will be a Minister without Portfolio, 
and it is not proposed to establish a depart- 
ment on the lines of the wartime Ministry of 
Production. The Minister will have a small 
personal staff and will have the assistance of 
the Central Economic Planning Staff, the 
Economic Information Unit, and the economic 
section of the Cabinet secretariat. There is 
also to be a new Ministerial committee on 
economic planning, the scope of which will 
cover the major issues of both internal and 
external policy. It is announced that in view 
of the gravity of the present economic situa- 
tion, the Prime Minister will himself preside 
over this committee for. the time being. 
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German Guided and Rocket Missiles 


By ERIC 


BURGESS 


No. I. 


| was relatively early in the recent war 
that the Germans developed quite a revo- 
lutionary idea when they employed glider 
bombs against Allied shipping. The first 
device of this nature to be used operationally 
was the “ Hs. 293” rocket-propelled air-to- 
sea bomb (Fig. 2). Essentially this missile 
was a bomb built into a small aircraft 
fuselage with wings, control surfaces and 
an underslung rocket motor. The aim of the 
designers was to produce a large bomb which 
could be launched from aircraft and directed 
against shipping, while at the same time the 
parent aircraft could remain out of range of 
the guns of the vessels being attacked. Radio 
control was also incorporated in order to 
overcome the difficulties presented by 
evasive action which the ships might take 
after the bomb had been released from the 
aeroplane. Large German aircraft, such as 
the “* He. 111,” “ He. 177,”" “ Do. 217” and 
“FW. 200,” were equipped to carry one of 
these missiles under each wing. 

In appearance very much like a small 
fighter aircraft, the ‘‘ Hs. 293 ”’ was-11ft 8in 
long, and the cylindrical fuselage was about 
19in in maximum diameter. The wing span 
was 9ft 6in and the chord at the wing roots 
was 30in, tapering to 22in at the tips. The 
forward portion contained an explosive head 
equal to that of a 450-kg (1000 lb) bomb, and 
the rear part enclosed the electrical and radio 
apparatus by means of which the pilot of the 
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A—Warhead. 

B—Fuse. J—Radio receiver. 
C—Guide flares. K—K30 servos. 
D—Battery. L—Aerial. 
E—Filter unit. M—Aerial post. 
F—Generator. N—Destructor. 


G—Connecting unit. 
H—Control gyro. 


FIG. 1—LAYOUT OF ‘‘Hs.293"' 
aircraft could control the path of the bomb 
after it had been released and up to distances 
of about 44 miles. Flares were projected at 
the tail unit to assist this guiding of the 
missile towards its target. 

The rocket combustion chamber and asso- 
ciated fuel tanks were underslung in a 
nacelle below the main fuselage of the bomb. 
This nacelle was 7ft 2in long and 14in in 
maximum diameter. It was suspended 
below the bomb by a three-legged support, 





I—Radio receiver aerial matching unit. 


O—Tuning window. 


which enabled its easy attachment to be 
made, there being a spring-loaded catch 
which snapped into place and firmly held the 


of this weight was divided &P proximate 
as follows :—Warhead, 11201b; ong.’ 
140 lb; main planes, 1301b; tail unit an 
fuselage skin, 95lb; and radio CqUipmen, 
95 lb. The arrangement of these Varion 
sections is shown in Fig. 1. 

Used in the Bay of Biscay and the Moj: 
terranean from 1943 onwards, the bom) vu 
very effective at times, and especially » 
when it was first employed, and had, 
measure of surprise. One of its mp 
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unit when it was mounted. On this attach- 
ment unit there were two grub screws, one 
near to the front bolt which secured it to 
the rocket unit and the other close to the 
front mounting pillar. These screws made it 
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A—Pressure air bottles. 


C—Cartridge. 
D—Reducing valve. 
E—Pressure gauge. 
F—Distributing valve. 
G—T-stoff tank. 
H—Z-stoff Tanks. 


Boms FiG. 3—LAYOUT OF 
possible to adjust the angle of the unit with 
respect to the bomb proper. The axis of the 
rocket motor was already inclined at an 
angle of 30 deg. to the longitudinal axis of 
the unit, and the screws enabled close-adjust- 
ment to be made so that the thrust tine 
would pass through the centre of gravity of 
the missile and assist stability. 

The “ Hs. 293” had an all-up weight at 
the time of leaving the parent aircraft of 
1730 lb, of which 150 lb was fuel. The rest 





B—Cartridge operated starter valve. 


** 109-5078 "" 


AIR-TO-SEA GUIDED BOMB 


successful applications was against the ships 
which were landing troops and supplies at the 
Anzio and Salerno beachheads during the 
battle for Italy. 

For several minutes the aircraft carrying 








{—Non-return valve. 
J—Reaction chamber. 
K—Filter. : 
L—Electrical starting connection. 
M—Air bottle filter. 

N—Vent. 
O—Fuel tank fillers. 
P—T-stoff injector. 


ROCKET UNIT FOR ‘Hs.293"' BOMB 


the “Hs. 293” would circle the convoy 
while the controller picked out his target. 
The missile was then released when the ait- 
craft was flying at a speed of about 200 m.p.h. 
and at a height of approximately 3000tt. 
The rocket propulsion unit came into oper 
tion and, burning for about twelve seconds 
with a maximum thrust of some 1300 |b, 
accelerated. the bomb to a speed approaching 
375 mph. Deep penetration througl 
armour and steel bulkheads of the vessels 
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,itacked was often made before the explosion 
took place, and tremendous damage thus 


resulted. 

Because of its small size and high speed the 
pomb was extremely difficult to intercept 
once it nad been launched. Fire from the 
attacked vessels was most ineffective, due to 
the smallness of the frontal area presented 
to the gunners. Providing that the pilot of 
the aircraft could maintain control over the 
missile it was an effective weapon up to 
reasonably long distances. However, radio 
control can be interfered with, despite 
geurity and anti-jamming circuits, and this 
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or calcium permanganate) and operated on 
the normal Walte: “ cold ” cycle. Essentially 
the component parts of the unit were the 
same as those of the “ 109-500” booster, 
with but slight modifications. 

Operation of the rocket motor consisted 
of the electrical firing of a cartridge which 
ruptured a metal diaphragm and allowed 
pressurised air to displace the fuel from the 
tanks into the reaction chamber. The 
arrang>ment of the various components is 
shown in Fig. 3. 

The pressure air tanks A were each 18in 
long and 5-25in in diameter. They were 
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was perhaps one counter measure. The 
bomb also came in rather low over the water, 
so that shells were often fired into the sea 
in the path of the missile, and the resulting 
columns of water would quite often deflect 
it from its target. 

The most effective defence was, of course, 
the provision of fighter protection for 
convoys, 80 that the parent aircraft could be 
either destroyed or forced to remain at a 
respectable distance from the convoy. 

The projectile was visually guided to its 
objective by means of the tail flares, and the 
remote radio control operated solenoid- 
actuated controls on the wing and tail 
surfaces. The ailerons, each of which had an 
area of 190 square inches, were operated by 
servo units, designated K 30, which were 
5-5in long and fabricated from wood, plastic 
and metal. These units were mounted in the 
wings and attached to the main tubular spar. 
Electrical connections were made by two 
wires connected to terminals on the plastic 
portions of the solenoid. Inspection of these 
servos and their adjustment could be made 
through panels on the upper surface of the 
wings. 

The wing itself was constructed from 
metal, with a tubular main spar and con- 
ventional ribs. A sheet metal skin was 
screwed into place and could easily be 
removed for inspection purposes. The single 
elevator had an area of 248 square inches and 
was also solenoid operated. The electrical 
connection between bomb and aircraft was 
made by a twelve-pin plug and socket, and 
that between bomb and propulsion unit by 
means of a two-pin plug and socket. 

A destructor was fixed in the radio com- 
partment on the starboard side of the bomb, 
quite close to the tuning window which was 
needed for the setting up of the radio equip- 
ment to the correct frequency. From the 
length of the aerial it does not appear that 
very high frequencies were used. Power for 
the radio and electrical services was obtained 
from a battery mounted next to the filter 
unit aft of the explosive head. 

The usual motor was the Walter ‘“109- 
507B” (Fig. 4), which was a bi-fuel unit 
employing ‘“‘ T-stoff’’ (hydrogen peroxide) 
and ‘‘ Z-stoff ’’ (aqueous solution of sodium 
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UNIT FOR ‘*Hs.293°"" BomB 
designed to be filled to a pressure of 200 
atmospheres, but before installation they 
were tested to 300 atmospheres. Empty 
they each weighed just over 15-4 lb and they 
had @ capacity of 1-56 gallons. From these 
tanks the air was piped to the electrically 
operated valve B, in which the rupturing of 
the metal diaphragm by the gas pressure 
generated from the firing of the cartridge C 
allowed air to pass to the other parts of the 
system. A gauge E was taken from the 
valve and indicated the pressure of the air 
inside the air bottles. This gauge read up 
to 250 atmospheres, but was marked with 
a red line at 150 atmospheres, and was con- 
structed by Dragerwerk, of Lubeck. From 
the valve the pressurised air passed through 
a reducing valve D and the pressure was 
reduced to about 33 atmospheres. 

A distributing and non-return valve F 
then metered the air to the two tanks, and it 
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The pressurised air then passed directly to 
the “ T-stoff” tank, but through a non- 
return valve I to the twin tanks H, which 
contained the permanganate. These two 
tanks were fabricated from welded steel 
sheet and were each 3%in in diameter and 
8-25in long, with a total capacity ‘of [0-26 
gallons. When full, the two of them con- 
tained 7-5 Ib of “ Z-stoff ”’ 

The “ T-stoff ’’ tank G, on the other hand, 
was constructed from welded aluminium 
alloy. It was cylindrical in shape, with 
dished ends, being 28in long and 12in in 
diameter, and having a capacity of 11 gallons. 
The weight of propellant carried in this tank 
was 132 lb. 

From these fuel tanks the feed lines passed 

along the port side of the motor to the 
reaction chamber. The “ T-stoff ”’ feed line 
was of 1-2in diameter light alloy tubing and 
proceeded directly from the tank to the 
injector at the head of the chamber, whereas 
the other line, constructed from 0-4in 
diameter steel tubing, passed first to a filter 
K before connecting with the orifice on the 
port side of the reaction chamber. 

The reaction chamber was fabricated from 
welded steel sheet with walls about 0-lin 
thick. It was 7in in diameter and llin 
long. A short expansion nozzle increased the 
overall length to 16in. As mentioned earlier, 
the motor was inclined at an angle to the 
general axis of the unit. 

There was a flow reversal burner cup at the 
head of the chamber and helical guide vanes 
to increase the effective length of the com- 
bustion space. These vanes and the cup 
were supported by a central tube and, in 
addition, four vanes in two planes at right 
angles to each other, but parallel to the axis 
of the motor, supported the internal arrange- 
ment at the nozzle throat. ‘‘'T-stoff” was 
sprayed into the burner cup by a special 
injector. In this injector there was a double 
diaphragm of thin plastic, which was rup- 
tured by the “ T-stoff”’ pressure and pre- 
vented spilling of the fuel before the unit was 
ready to be started. The liquid then flowed 
into a chamber, from which it was sprayed 
into the burner cup by several small holes. 
A centre hole, 0:08in in diameter, was 
surrounded by thirty 0-04in holes, directed 
towards the rim of the burnercup. Surround- 
ing these, there were thirty more 0-08in 
holes, which directed a “‘ T-stoff ” spray on to 


Taste I.—Comparison between Motors of the Henschell Series of Guided Missiles 





























«“ Hs. 293,” . 
“Hs. 294,” | “Hs. 293H,’’| ‘‘ Hs. 298,” Hs. 117 “Hs. 117,” |“ Hs. 293VG,” 
Walter Schmidding | Schmidding “ BMW Walter Schmidding 
* 109-507.” | ** 109-513.” ** 109-543.” 109-558.’ ** 109-729.” ** 109-512.” 
| 
Thrust, kg 590 610 150 380 | 379 1200 
50 
Duration, sec. eee tee 10 | 10 5 35 33 10 
20 
Specific fuel consump-| 
tion, g/kg. sec. ... ... 9-7 5-6 5-7* 5:3 6-5 5-43 
Weights, (kg.) : 2 
alae 68 96 63 84 65 84 
Full Ty ay ee 134 133 95 159 150 150 
Fuel . 63-4 36-8 32 71-9 80-5 66-0 
Fuel T,Z M, oxygen Diglycol SV, R SV, B Diglycol 
NoTEs : 
* Estimated value. 


On nearly all these models, the thrust decayed during flight. The duration shown is at full thrust. 


was so arranged that there was a slight: delay 
on the air flow to the “ T-stoff” tank and 
also a regulation of the pressure applied to 
that tank, presumably to prevent disruption 
of the motor by a sudden influx of peroxide 
at 33 atmospheres pressure. The valve was 
& spring-loaded piston, operated by the air 
pressure and controlling the flow of air to 
the “‘ T-stoff ” tank, but not to the “ Z-stoff ”’ 
tank. 


the outward flowing “ T-stoff ”’ and assisted 
in the atomisation of the fuel as it entered the 
chamber. The injector was attached to the 
head of the chamber by seven bolts. 

“ Z-stoff’”’ injection was accomplished 
through a simple orifice, and it was so 
arranged that the liquid impinged on a plat- 
form to promote turbulence and more com- 
plete combustion. 

In operation the unit developed a peak 
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thrust of 1500 Ib, which decayed during the 
twelve-second run, and the specific fuel con- 
sumption was 34 lb per pound thrust hour. 
The specific impulse obtained from the fuel 
was 105 seconds, and the pressure inside the 
reaction chamber rose to 18-4 atmospheres. 

The “ Hs. 293” was only one of a series 
of such missiles, several of which are detailed 
in Table I. Next in the series was the 
“ Hs. 294” air-to-sea guided bomb, which 
was designed to enter the water before reach- 
ing the target and to proceed under water to 
its objective. Entering the sea some 100ft 
to 130ft away at a velocity of 200 m.p.h. to 
330 m.p.h., it was considerably slowed down 
in its passage through the denser medium, so 
that its velocity of impact was much less 
than that of the “‘ Hs. 293.” The rocket unit 
employed was the Walter bi-fuel unit and 
had exactly the same weight and perform- 
ance characteristics as the one used in the 
** Hs. 293.” 

Three further experimental models, the 
“Hs. 295,” “‘ Hs. 296’ and“ Hs. 297,”’ were 
under development but did not go into pro- 
duction. Although at present there is no 
information on these missiles available for 
publication, it is known that the “‘ Hs. 296” 
was to be employed with a television homing 
device invented by Dr. Werner Rambushe 
and described in the C.I.0.S. Report 28-41 
concerning the investigation of the Institut 
fiir Physikalishe Forschung at Neu Dressen- 
feld. The television device consisted of an 
iconoscope, which acted as an eye, suitable 
electrical circuits to interpret the signals 
received from the eye, and servos to direct 
the eye towards the target. Additional 
servos were used to operate the control 
surfaces of the missile and cause it to proceed 
in the direction indicated by the eye. The 
television device for use in the “ Hs. 296” 
weighed about 5-5 Ib and had a size of about 
8in diameter and 8in length. A larger type 
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was also being developed for application to 
other missiles in which specifications of size 
and weight were not so restrictive. 

Later developments of the ‘ Hs. 293” 
were made to include rocket propulsion units 
constructed by Schmidding, of Bodenbach, 
and employing a more powerful fuel 
than the peroxide - permanganate combina- 
tion. ‘‘Hs.293H” was one of the later 
models and was series produced from March, 
1944, onwards. It employed an air-cooled 
motor, “109-513”, and the fuels used were 
gaseous oxygen and “ M-stoff”’ (methanol) in 
the proportions by weight of 32 lb and 49 lb 
respectively. The all-up weight of the unit 
was 293lb and the overall length 88in, 
with a diameter of 13-8in. It was, however, 
only one of several improved rocket units 
designed for this type of missile. 

The general arrangement of the com- 
ponents was very similar indeed to that of 
the “109-507.” The methanol was con- 
tained in a large cylindrical tank at the front 
of the unit, taking the place of the “ T-stoff ” 
tank. Instead of two compressed air bottles, 
there were four in this unit, and these were 
used to store the compressed oxygen 
at a pressure of 220 atmospheres, being 
arranged in tandem banks of two. The 
reaction chamber was attached at the 
rear, inclined to the general axis of 
the motor and was comparable in size and 
shape to that of the psroxide-permanganate 
chamber. Valves for the control of the unit 
were situated between the two banks of 
oxygen tanks and fuel feed was obtained by 
using the reduced pressure of the oxygen to 
displace the methanol into the reaction 
chamber. The motor developed a thrust of 
1340 lb for eleven seconds, with a specific 
fuel consumption of 20-7lb per pound 
thrust hour. An improved specific impulse of 
175 seconds was thus achieved by the use of 
this fuel combination. ; 


(To be continued) 


Engineering and Marine Exhibition 


at Olympia 


No. VI—(Continued from page 289, September 26th) 


ITH this article we conclude our 

description of some of the exhibits at the 
recent Engineering and Marine Exhibition 
at Olympia. 





PaRSONS AND MARINE ENGINEERING 
TURBINE RESEARCH AND DEVELOP- 
MENT ASSOCIATION 

Exhibits of the Parsons and Marine Engi- 
neering Turbine Research and Development 
Association, illustrated in Figs. 58 to 61, 
were shown at Olympia amongst the 
industrial research exhibits arranged by the 
Department of Scientific and Industrial 
Research. The exhibit illustrated in Figs. 
59 and 60 is a turbine diaphragm tester 
intended to reveal the deflections of such 
diaphragms under load. 

In turbine design it is important to ensure 
that interstage diaphragms are adequately 
stiff and strong to withstand the operating 
pressure without either becoming over- 
stressed in any part or deflecting so far as to 
reduce running clearances below a desirable 
figure. Diaphragms for different designs 
vary so much in proportions and sometimes in 
shape that precise calculation of their stiff- 
ness and strength is impossible. It is there- 
fore essential to test a large number of 


diaphragms of different sizes and proportions 
to ensure that the safety margin is adequate 
but not unnecessarily high, since this has a 
very important effect on the length of 
turbine rotor, which is one of the key points 
in turbine design. 

This tester, the construction of which will 
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be clear from the drawing, can accomm 
diaphragms covering a considerable range of 
size and subjects them to hydraulic p 

in the same way as they will be subjected t, 
the steam pressure in service. The inly 
edges of nozzle division plates are covered } 
a shield in the form of short segments, whic, 
distributes the pressure without increagj 
the stiffness of the diaphragm and so giyj 
a false reading. A rubber sheet covers th, 
pressure side of the whole diaphragm 4, 
prevent oil leakage. The oil pressure may }y 
increased to any desired value, which is ingj. 
cated on the gauge and the deflection of thy 
diaphragm at various points is measured by 
clock gauges. The machine may be used t) 
subject diaphragms to a proof test, but is 
primarily intended for experimental researg), 
work, in which diaphragms will be tested t 
pressures much higher than the normal jp 
order to determine the load at which a per. 
manent set takes place. 

In Fig. 61 is shown an _ equipment 
developed principally for measuring the 
increase in diameter of high-speed rotoy 
during overspeed tests. The measurements 
are made by transforming the change in rotor 
diameter into a corresponding change in 
electrostatic capacitance, which in turn js 
detected and indicated by means of an 
electronic circuit. Each pick-up element 
consists of an electrode mounted a pre. 
determined distance from the rotor surface, 
It is robust and not susceptible to loss of 
sensitivity. The electrode is carried on a 
40 t.p.i. thread, which is used for setting the 
initial gap and subsequently for calibration 
purposes. Electrodes are mounted at inter. 
vals around the rotor periphery and elec. 
trically connected in parallel. Measurement 
error due to rotor vibration or eccentricity 
of rotation are thus reduced to a second 
order. The instrument unit consists of a 
20 ke/s oscillator feeding a bridge circuit, 
the electrodes forming one of the bridge 
arms. The bridge output is amplified and 
fed to a meter circuit. Provision is made 
for backing off given amounts of electrode 
capacitance, thus extending the measurement 
range without reducing the working sensi- 
tivity. The indicating meter is calibrated 
from —2in to +12in by 10-*. Measurements 
throughout the total range of —2in to 
+52in by 10-* are accurate to within +-25in 
by 10- and refer to changes in electrode gap. 
The initial electrode gap is 0-15in. This 
equipment will operate with up to 15 yards of 
coaxial cable between the electrode and 
instrument units. The electrode and instru- 
ment units are duplicated and _ therefore 
enable measurements to be made at two 
locations on the rotor periphery or, alter- 
natively, eight electrodes may be mounted at 
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one location, alternate electrodes being con- 
nected to a given channel. The two channels 
thus serve to check one another and safe- 
uard the test results against failure of an 
electrical component. The actual exhibit at 
Olympia is the subject of the illustration. It 
will be seen that merely for demonstration 





Fic. 59—TURBINE DIAPHRAGM ‘TESTER—PAMETRADA 


purposes a disc was mounted between the 
electrodes to represent a section of a rotor. 
Another exhibit was a wave analyser, 
designed to separate the components of the 
complex waves that are encountered in 
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Making use of the well-known “ degenera- 
tive” principle, the analyser incorporates a 
high-gain amplifier feeding a bridge circuit 
built up of fixed capacitances and resistances 
only, the output from the bridge being fed 
back to the input of the amplifier in a direc- 
This bridge 


tion opposing the input signal. 


gives zero output at the particular frequency 
to which the circuit is tuned, so that the full 
gain of the amplifier is used. At any other 
frequency, however, the bridge injects into 
the amplifier input a signal almost equal to 
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Fic. 60—-TURBINE DIAPHRAGM TESTER—PAMETRADA 


Vibrations, noise, pressure waves and similar 
phenomena in mechanical engineering. In 
the Pametrada analyser the signal from a 
suitable microphone or other form of vibra- 
tion pick-up is amplified and fed. into the 
analyser, to be studied by an indicating meter, 
4 cathode ray oscillograph or, if desired, by 
the observer’s ear. 


the applied signal, but of opposite phase, 
thereby eliminating all but the desired fre- 
quency. The instrument embodies a recently 
developed feed-back circuit,* which gives 
greatly improved sharpness of tuning for 








~ * “Non-Inductive Wave Analyser Circuits of Con- 
stant Q,”’ by H. G. Yates, Tor Enatneer, June 7, 1947, 
page 515. 
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frequencies appreciably removed from the 
selected value. 

The analyser equipment is shown, as 
exhibited in Fig. 58. On the left is the 
mains operated power unit for supplying 
stabilised h.t. voltages and d.c. for the series 
fed valve heaters. In the centre is the 
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FIG. 61—DISPLACEMENT INDICATOR—PAMETRADA 


analyser proper with all the controls for 
selecting the desired frequency and for vary- 
ing the selectivity and attenuation. On the 
right of the analyser is a cathode ray oscillo- 
graph for visual observation or monitoring. 

The tune frequency of the analyser is 
variable between 30 and 10,000 cycles per 
second, this spectrum being covered in five 
half-decade ranges and with an accuracy of 
within +0-5 per cent. At maximum selec- 
tivity the tune amplification varies by less 
than -+1db from 30 to 8000 cycles, but the 
amplification is reduced by 4db at 10,000 
cycles per second. Five values of selectivity 
are provided, the maximum being a Q of 
approximately 100 and the minimum a Q of 
}. The variable selectivity is so arranged 
that the tune amplification remains un- 
changed when the selectivity is varied. 
Normally the analyser output voltage is 
indicated by a meter, as illustrated in 
Fig. 58, and the overall sensitivity is such 
that an input of 5 millivolts r.m.s. will pro- 
vide full-scale meter deflection. 


British THOMSON-Hovuston Company, LTD. 


Electrical machinery for ship propulsion 
and marine auxiliary electrical services, 
including lighting equipment for ships, 
dockyards, and workshops, were exhibited 
by the British Thomson-Houston Company, 
Ltd., Rugby. 

The active interest of this company in 
applying the gas turbine to ship propulsion 
was emphasised by a model of the 1200 
b.h.p. gas-turbine alternator set which is 
under construction for the Anglo Saxon 
Petroleum Company, Ltd., and is designed 
to be suitable for using the heaviest grades 
of boiler oil. When it is completed, this 
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set will be installed in the 12,600-ton tanker 
** Auris’ to replace one of the four diesel 
alternator sets which comprise the existing 
propelling machinery. With the new arrange- 
ment it will be possible to carry out exhaus- 
tive tests to compare the performance 
of the gas turbine and diesel alternator sets 
under identical sea-going conditions. 

Other exhibits were designed to draw 
attention, through the medium of photo- 
graphs and models, to B.T.H. achievements 
in diesel-electric a.c. propulsion, electro- 
magnetic couplings for use with diesel 
engines, and the use of alternating current 
for ships’ auxiliary services. 

In the B.T.H. diesel-electric a.c. system 
of ship propulsion, power for the propeller 
motor can be supplied from any number of 
diesel engines direct-coupled to alternators, 
as the alternators are maintained constantly 
in synchronism, while allowing the necessary 
dead-circuit operation of switches when 
reversing the propeller motor. Each alter- 
nator is of double-unit construction, com- 
prising two magnetically separate stators 
and two salient pole rotors, mounted on a 
common shaft, in correct electrical align- 
ment. The electrical connections are such 
that the voltage at the synchronising bus- 
bars is maintained at the correct value for 
the speed, while the phase voltage across the 
main bus-bars (controlled by the excitation) 
can be either zero or twice the synchronising 
bus-bar voltage. The reversing contactors for 
the propeller motor, therefore, can be opened 
on a dead-circuit. At the same time the volt- 
age in the synchronising bars remains un- 
changed, thus keeping the alternators in step. 

For geared diesel propulsion drives the 
company manufactures reduction gearing 
as well as electromagnetic couplings, con- 
sisting of two concentric members—a rotor 
and an outer half. The rotor is generally 
bolted to and overhung from the engine 
crankshaft, and the outer half bolted through 
its flange to the input shaft of the gearbox. 
While these electromagnetic couplings can 
be used with single or multi-engined ships, 
they show to greater advantage in the latter 
because, simply by opening or closing an 
excitation switch, an engine can be taken 
out of or brought back into service. They 
are, therefore, a direct aid to the manceu- 
vrability ofa ship. As the only tie between 
the driving and driven members is magnetic 
force across an air gap, the coupling provides 
an effective ‘shock absorber,” isolating 
the gearbox from the torsional oscillations 
of the engine, so that the pinion and gear- 
wheel teeth are protected from injurious 
torque variations and, in particular, from 
shock on reversals. 

Generally the outer half of the coupling 
is provided with salient d.c. wound poles, 
while the inner half or rotor comprises a 
laminated core with a double or single 
squirrel-cage bar winding. The choice of a 
double or single-cage winding depends on 
the operations required during manceuvring. 
As the coupling is in effect an asynchronous 
or induction motor, the transmission of 
torque demands a difference in speed between 
the outer and inner members. With full 
load being transmitted, this relative speed 
difference or “slip” is approximately 1-5 
per cent. This means that for an engine 
speed of, say, 300 r.p.m., the gear pinion 
rotates at 295 r.p.m., the figure which is 
used in determining the gear ratio. 

When an engine is switched into service 
the driven member of the coupling starts 
to rotate, and, since at maximum “slip ” 
the torque is very high, it accelerates rapidly 
to normal speed. The coupling is designed 
to meet all torques liable to be encountered 
in service, with about 50 per cent in hand 
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above full load engine rating. Over and 
above this rating it is able to withstand 
superimposed cyclic variations in torque 
from the engine without falling out of step. 
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Should, however, the propeller foul, th 
coupling will stall at about 150 per con, 
full load torque, disconnecting the engine 
from service. 


The Institution of Naval Architects 


No. I 


Ts Autumn Meetings of the Institution 
of Naval Architects were held this year 
at Portsmouth and Southampton, from 
Tuesday, September 23rd, to Friday, Sep- 
tember 26th. This was the first time the 
Institution paid a visit to Portsmouth 
and some fifty-three years have passed since 
the last official visit to Southampton. A 
number of particularly interesting papers 
were presented for discussion at the meet- 
ings and as befitted two such great seaports, 
a series of entertaining and instructive 
visits were organised. 

The opening meeting took place at the 
Municipal College, Portsmouth, when the 
President, Admiral of the Fleet Lord Chat- 
field, took the chair and a civic welcome was 
extended by the Lord Mayor of Portsmouth 
and the Mayor of Gosport. In his opening 
remarks the President said that the Insti- 
tution was greatly honoured by the presence 
of the Naval Commander-in-Chief, Lord 
Fraser. He then announced that when 
he gave up his office as President of the 
Institution next spring, he would be suc- 
ceeded by Admiral of the Fleet Viscount 
Cunningham. 

The first paper to be presented was that 
of Vice-Admiral L. V. Morgan, ‘“ An His- 
torical Review of Portsmouth Dockyard 
in Relation to our Naval Policy,” a reprint 
of which appeared in last week’s issue of 
THE ENGINEER and is continued on page 
324 in this edition. 


REVIEW OF PORTSMOUTH 
DocKYARD 


AN HISTORICAL 


Opening the discussion on this paper, 
Admiral Lord Fraser pointed out that 
when William the Conqueror came to this 
country in 1066 it was the last occasion on 
which this country was invaded; and it 
had occurred when we had not a fleet. 
For 800 years we had resisted invasion 
because of our fleet. To-day we resisted 
invasion by means of our combined Ser- 
vices. Our Royal Air Force had done 
wonderful work in keeping the Germans 
out; but we could not have done these 
things unless we had command of the 
seas in order to bring in supplies. 

Mr. R. W. L. Gawn said the paper by 
Vice-Admiral Morgan was a classic and 
would earn the deep gratitude and admiration 
of all who loved the Navy and were proud 
of the part played by Portsmouth in its 
development. It showed that not only 
was naval history made at Portsmouth, 
but that it was stili being made; it showed 
also that history was made in the realm 
of research and development. One instance 
which emphasised that was the impressive 
gate-crashing of the “Turbinia” at the 
Diamond Jubilee Review by Queen Victoria, 
fifty years ago. An observer on the Ports- 
mouth foreshore might have seen recently 
a small craft proceeding at high speed in 
the Solent, and might have noticed its 
unusual appearance. It was similar to a 
motor torpedo boat but was conspicuous in 
that it was fitted with a funnel. The craft 
was the first in the Navy to be fitted with a 
gas turbine engine. The observer might 
have reflected that the event was as preg- 


nant with possibilities for the Navy as was 
the “ Turbinia ”’ fifty years ago. 

Dr. G. 8. Baker commenting on the 
paper, said that Portsmouth had contri. 
buted its first ship for the King’s service jp 
1451, for carrying troops to France. Another 
matter which tied Portsmouth to the Insti. 
tution was that in the period 1500-1523 
when there was a great increase of building 
in the dockyard, the elder Peter Pett was 
employed in the shipyard there. 

Mr. L. Woollard said that Portsmouth 
Dockyard was associated with the earliest 
attempt in this country to teach the science 
of naval architecture. The first school of 
naval architecture was founded in 181]; 
it had a short life, but a second schoo! was 
founded in 1848 which also had a short 
life. The school building became derelict; 
and in 1863 Scott Russell, in the Institution's 
*“ Transactions,” gave a picturesque account 
of the building, which was let to somebody 
for £60 a year. But a fair number of very 
brilliant naval architects were trained there 
and their influence had spread, leading 
finally to the creation of a third school at 
South Kensington, which was followed by 
the present naval architecture course at 
Greenwich. Thus, the very early beginnings 
in the school of naval architecture at Ports. 
mouth had culminated in a tremendous 
development in the science of naval archi- 
tecture. We might say that it had led 
indirectly to the “‘ Dreadnought ” and the 
** Vanguard.” 

Mr. W. E. Noble, commenting on Vice. 
Admiral Morgan’s reference to tradition 
and efficiency, said he would like to see 
the revival of the combination of tradition 
and efficiency which had prevailed in 
naval dockyards nearly fifty years ago. 
It had died away, and it seemed that it 
might never come again. In those earlier 
days a capital ship was built at each yard 
and the spirit of competition had permeated 
everyone, from the highest officials to the 
smallest rivet boy. 

The President, proposing the thanks 
of the meeting to Vice-Admiral Morgan, 
said the paper had commenced the story 
of Portsmouth Dockyard, no doubt quite 
rightly, from about 1066; one supposed 
that earlier there was practically no dock- 
yard at all. ‘But he had read in a chrono- 
logical history of England that about the 
year 1021 the King had proceeded to sea 
at Spithead to review his fleet. That King 
was Canute. 

The President agreed that the paper would 
be of the greatest interest to the citizens 
of Portsmouth and many others, and it 
might stimulate someone to write a history 
of Plymouth dockyard and others. It would 
do good work for the Naval Corps. 

The next paper presented was by Mr 
L. G. Bell, entitled ‘Some Model Experi- 
ments on the Effect of Blade Area on Pro- 
peller Cavitation.” 


PROPELLER CAVITATION 


In opening the discussion, Mr. R. W. L. 
Gawn said the occasion was the first on 
which a paper had been written dealing 
solely with the work in the cavitation tunnel 
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at Haslar, although some propeller results 
obtained in the tunnel had been published 
reviously in two lectures by Sir Stanley 
Foodall It was due to Sir Stanley’s initia- 
tive and foresight’ that the tunnel was 
approved about ten years ago The out- 
preak of war had delayed the completion 
of the tunnel to some extent, and it was 
not until about 1942 that a start could be 
made on the experiments 

Before the war a series of systematic 
investigations was planned, directed to the 
darification of such items as propeller 
gale effect, air content of water, propeller 
shaft inclination, cavitation in sea water 
and methodical variations of propellers. 
Owing to wartime developments, however, 
many naval items other than propellers 
called urgently for investigation in the 
tunnel at the time the equipment was com- 
pleted, so that a good deal of propeller 
research had perforce to be deferred But 
some progress was made, including a start 
on the tests described in the paper. 

One object of the experiments described 
was to obtain an accurate prediction of 
blade area of propellers of destroyers to 
ensure maximum propeller efficiency. An 
important consideration with H.M. ships 
was to combine good endurance at cruising 
speed with maximum full speed The 
results in the paper showed that if the 
blades were narrow, good efficiency was 
obtained at low speed, but there would be 
aserious loss of full speed owing to cavitation. 
Qn the other hand, if the blades were wide, 
the effect of cavitation at full speed was 
reduced but the propeller efficiency at low 
speed was then unfavourable and endurance 
was prejudiced. In one specific design the 
results showed that if the blades were made 
narrow the endurance at 20 knots could be 
increased by 7 per cent, as compared with 
wide blades, but there would then be a loss 
of full speed of fully 2 knots. The curves 
in the paper indicated that a moderate 
amount of cavitation could be accepted at 
full speed without prejudicing unduly the 
efficiency at cruising speed. 

Mr. L. G. Stevens said that an important 
feature which emerged from the paper was 
that at low cavitation numbers or at high 
slip it was not possible to avoid serious 
cavitation loss, however low the pressure 
coefficient, if the blades are made too 
narrow. In such cases mean pressure co- 
efficient might. be an entirely misleading 
guide. The photographs in the paper sug- 
gested a fairly simple explanation. For the 
group of screws shown, cavitation was 
largely laminar in character and, as the 
author had pointed out, due to vortex 
formation associated with the lift of the 
blade sections, rather than to the breakdown 
of suction on the back of the blade. 

Those considerations emphasised the real 
value of visual observations made possible 
in a cavitation tunnel. Without such infor- 
mation the foregoing conclusion as to the 
inapplicability of pressure coefficient as a 
guide in certain circumstances might well 
be regarded as suspect, since burbling cavi- 
tation on the blade back would be expected 
to be closely related to pressure coefficient. 
The more complete understanding of the 
conditions under which a propeller was 
working thus formed a guide to improve- 
ment, quite apart from the quantitative 
data obtained from the tunnel. 

In that connection the latter part of the 
paper was particularly suggestive. Although 
the approximate character of the analysis 
was fully admitted by the author, the nature 
of the agreement between the calculated and 
the experimental thrust curve was encourag- 
Ing. It appeared that we might well be 
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able to use it, particularly if it could be 
elaborated to some extent to improve the 
agreement, to interpret the experimental 
results of detailed blade modifications, and 
so enable the range of general propeller 
theory to be extended by the complementary 
contributions of theory and experiment and 
lead to improvements in propeller design. 

Professor A. J. Sims said the paper 
showed the value of the cavitation tunnel 
as an item of equipment of an experiment 
tank. One would have liked to have obtained 
the maximum unital blade loading which 
had been found appropriate to the various 
propellers that were tried. Perhaps later 
on, with more data, we should be able to 
tell how much the criterion of 0-75 tons per 
square foot of blade area was departed 
from. 

It had been pointed out by the author 
that burbling cavitation was a likely source 
of erosion and it was also suggested that 
attention to root design and root fillets 
would enable us considerably to reduce 
burbling cavitation. There was a school 
of thought which considered that the 
variable pitch propeller, or perhaps more 
correctly the reversible pitch propeller, 
was a very necessary adjunct of the gas 
turbine when fitted to the future ship. 
We knew that such a propeller was almost 
certain to involve a slight loss in peak 
performance. 

Mr. Bell, replying to Professor Sims’ 
remark about the effect of making the con- 
trollable pitch propeller and the effect 
that the root awkwardness was likely to 
have, said it had been found that with any 
propeller, particularly on a destroyer, the 
root design was very sensitive indeed. For 
instance, on an experimental propeller, if 
there were a slight flaw in manufacture, 
burbling cavitation was the immediate 
result. Secondly, with the controllable root 
we must expect root cavitation, on the same 
grounds we should expect erosion. 

The morning session was followed by an 
informal luncheon after which the members 
and their ladies split up into four parties 
for visits to the Admiralty Experiment 
Works at Haslar, the Bridgemary Housing 
Estate, Portsmouth Dockyard, or to South- 
wick House (H.M.S. ‘‘ Dryad”’). Three of 
the parties, on completion of their visits, 
foregathered at Lee-on-Solent, where they 
took tea as guests of the Mayor of Gosport. 
In an entertaining speech welcoming the 
guests, the Mayor drew attention to the 
important part Gosport played in conjunc- 
tion with its great neighbouring city of 
Portsmouth in the service of the Royal 
Navy. 

On Wednesday morning the members 
again met at Portsmouth for the discussion 
of a paper by Mr. W. C. S. Wigley, and 
Professor J. K. Lunde, entitled ‘‘ Calculated 
and Observed Wave Resistances for a Series 
of Forms of Fuller Mid-Section.”’ 


WAVE RESISTANCES 


Presenting the paper, Mr. Wigley said that 
it contained the results of calculations he 
had made several years ago, but which he 
had had no opportunity to check by model 
experiments until last year, when the Nor- 
wegian authorities had kindly offered to 
run two models for him for comparison 
with his calculated results. The difference 
between those two models and those which 
he had described previously to the Institu- 
tion lay in the fact that the previous ones 
had a very small midsection with a coeffi- 
cient of two-thirds formed by two parabolic 
arms. That was not unlike a destroyer’s 
midsection but was very much too fine for 
any other type of ship. It had been sug- 
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gested to him from many quarters that per- 
haps the results might not be applicable to 
ships with fuller midsection and that per- 
haps the theory would not apply so well to 
such ships. The latter was true in one sense. 
It was true that in the calculations one 
neglected the effect of the flat bottom in 
the wave-making. One result of the experi- 
ments was to show that that effect could 
not be large because, with the models he had 
described, the agreement between the cal- 
culated and the observed results was of the 
same order of accuracy as in the case of the 
models of finer midsection. 

Mr. R. W. L. Gawn welcomed another 
paper on the mathematical investigation 
of the wave-making resistance of ships, to 
which Mr. Wigley’s contributions had been 
of such remarkable value, and it was an 
esteemed privilege to have the advantage of 
Professor Lunde’s co-operation. The results 
afforded further confirmation of the reli- 
ability of the mathematical methods so 
arduously and brilliantly pursued. An 
advance in the paper was the inclusion of 
forms with a comparatively full midship 
section coefficient, which more closely 
approached a normal form than the “ peg 
top ”’ parabola. 

There was, however, scope for closer 
approach to practical ship shapes and it 
was hoped that the authors would consider 
that in formulating future programmes. 
The results in the paper covered the top 
speeds of fast destroyers, but the dimensions 
and type of lines were not suitable for such 
vessels. One conspicuous difference was 
that the displacements of the models were 
fully twice as great as those appropriate to 
a destroyer. That presumably accounted 
for the excessive resistance coefficients of 
the models. It was possible that much work 
would yet have to be done to adapt the 
theory explicitly to a destroyer form, but 
it might not be so difficult to apply the theory 
to a form of destroyer dimensions. That 
would be of great value to those interested 
in destroyer design. 

The paper showed fairly close agreement 
between the theoretical and experimental 
results for the two models tested in the 
Norwegian tank, but an appreciable dis- 
parity at top speeds for the two models 
of parabolic section tested at the N.P.L. 
The authors sought to explain that- by the 
smaller depth of the N.P.L. tank. Results 
were quoted which implied that 4 per cent 
difference could be attributed to depth effect. 
That, however, could only be accepted as 
an incomplete explanation for the large 
difference shown on the curves, which 
amounted to a maximum of 18 per cent. 

There was also a statement that the 
form effect on skin friction resistance was 
greater for the models of parabolic section, 
compared with the fuller models. That was 
a surprising difference concerning which 
some explanation by the authors would be 
appreciated. 

It seemed possible that the disparity must 
be due to some effect more fundamental 
than shallow water and form resistance. 
It was disturbing that closer agreement 
between theory and experiment was obtained 
with the fuller models. The difference was 
greater for the models of lesser displace- 
ment. If that trend held, a greater difference 
might be expected for a model of ship pro- 
portions, which would be of smaller dis- 
placement. 

After commenting that it would be of 
interest if the total resistances of the models 
were included, Mr. Gawn said that much 
of the power expended in propelling ships 
was required to overcome the skin frictional 
resistance and we had reached the stage in 














































































314 


research where there was promise of possible 
reduction in that resistance. The achieve- 
ment of the laminar flow aircraft wing indi- 
eated one broad direction in which improve- 
ment might be sought. There were many 
practical difficulties in maintaining laminar 
flow in a ship, one being the extreme smooth- 
ness of hull necessary. The fundamental 
work on the shape most conducive to the 
maintenance of laminar flow had yet to be 
developed. 

Dr. G. 8. Baker said the paper was really 
an extension of that which Mr. Wigley had 
presented to the Institution in 1940, in which 
he had shown that his method of calculation 
could be adapted to calculating the effect 
of adding unsymmetrical features to a model 
hull. Until that time all his calculations 
had been for symmetrical forms, and he 
had shown that if those additions were of 
the sort of parabolic shape in the midship 
section which he had until then used, he 
obtained some very adequate results indi- 
cating the effect produced on wave profile 
and resistance of the hull. In the present 
paper he had extended that work, taking a 
different form of addition, #.e., a bulge 
on a midship section and altering the shape. 
Dr. Baker suggested that it would be valu- 
able to publish all the papers on the subject 
together in one publication to make a fairly 
complete whole. : 

Mr. Wigley, in his reply, said he felt 
that Mr. Gawn would really like results on a 
set of models of half the displacement ; 
that was really the proposal in the section 
of the paper headed “ Future Progress.”’ 

With regard to form effect, he said that 
improvement in skin friction really amounted 
to an improvement of what was called the 
form effect. 

In the afternoon parties of members and 
their ladies travelled to Southampton, where 
they were entertained on board the ‘‘ Queen 
Elizabeth,” or visited the School of Navi- 
gation at Warsash. 

(To be continued) 


A Survey of Information on 
Radio Noise 


As a result of investigations conducted 
since the earliest days of wireless telegraphy, 
it is known that the kinds of noise which 
impair the performance of a radio receiver 
may be broadly classified as : (a) noise generated 
within the aerial, circuits and valves in the 
receiver itself; (b) the so-called “‘ man-made ”’ 
noise, which is produced by such agencies as 
electrical machinery and motor-car ignition 
systems; (c) the so-called ‘“ atmospherics,”’ 
which originate in lightning flashes or other 
electric discharges in our atmosphere under, 
for example, thunderstorm conditions; and 
(d) extra-terrestrial or cosmic noise, which 
originates outside the earth and its atmo- 
sphere and comprises streams of radio waves 
from the sun and from large groups of stars, 
such as the Milky Way. 

All these sources of interference are reviewed 
in ‘Radio Research Special Report, No. 
15,” (H.M. Stationery Office, 3s. net), which 
contains a survey of existing knowledge on this 
subject of radio noise. It has been prepared 
in the Radio Division of the National Physical 
Laboratory (under the auspices of the D.S.I.R.), 
where some 180 published papers on the sub- 
ject were examined and also data and measure- 
ments made available by certain commercial 
and government organisations, operating radio 
services in Great Britain. 

The scope of the report has been limited to 
radio frequencies between 1 Mc and 30 Mc, 
since most of the medium and long-distance 
communication and broadcasting is conducted 
within this range, and the efficiency of such 
services is determined and even severely limited 
by the strength of the noise prevailing at the 
receiving station. 
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In most circumstances, atmospheric noise 
is the main factor limiting long-distance recep- 
tion and communication; all thunderstorms, 
with their accompanying lightning flashes, 
within a range of several thousand miles are 
potential sources of disturbance. The most 
prominent centres of such storms are the large 
land areas, and particularly those in the tropics, 
such as Africa and America, during their local 
summer seasons, although these storm centres 
can drift out over the oceans to considerable 
distances. In each locality the thunderstorm 
activity varies with the season and during the 
day and it is usually greatest under summer 
conditions and during the local afternoon. 
However, as already stated, the radio waves 
which originate in a lightning flash can travel 
to great distances and may cause considerable 
interference at a receiving point very remote 
from the thunderstorm locality. 

The report deals also with the measurement 
of the strength of noise and its direction of 
arrival, and it is in these fields that active 
research is now in progress with a view both to 
obtaining a better understanding of the origin 
and nature of radio noise of all types, and also 
to developing techniques of limiting or miti- 
gating the effects of these disturbances to 
radio communication. Such investigations 
are now being started in various parts of the 
world, and this report provides a good founda- 
tion as a comprehensive presentation of existing 
knowledge. 


——— 


The Engineering Industry and 
the Export Plan 


THE Minister of Supply, Mr. John Wilmot, 
addressed a meeting of the Engineering Advi- 
sory Council in London on Wednesday last 
on the subject of the Government’s export 
plan in relation to the engineering industry. 
We quote below some extracts from the Mini- 
ster’s statement. 


etnies $ 


In the first place, while iron and steel and 
other raw material supplies for export will 
have to be increased to match the export 
targets of the engineering industries, there is 
no possibility of any substantial increase in 
total deliveries of steel to the engineering 
industries. The increases in supplies of steel 
for export will to a large extent have to be 
offset by a restriction in supplies for home 
production, including particularly capital goods 
of all kinds, and having regard to the clamant 
needs of the undermanned industries, such as 
textiles, we cannot budget for an increase in 
output over the engineering industries as a 
whole, except such as will arise, we hope, 
from increased productivity and efficiency, 
for we cannot count on a much increased labour 
force in the engineering industries. In other 
words, we are budgeting for greatly increased 
exports—nearly two-thirds more than at the 
end of 1946—from an output which can be 
increased to nothing like the same extent. 
In the field of engineering consumer goods, 
such as private cars, bicycles, domestic radio 
receivers, domestic refrigerators, various domes- 
tic appliances and so forth, we must bear this 
squeeze, however drastic. It will mean incon- 
venience, deprivation, no doubt even disloca- 
tion and hardship to some trading in the home 
market and to those manufacturers who do 
not succeed in diverting their output to export. 
We shall place a ceiling—and a fairly low 
one—on such manufacture for the home market 
and distribute the quota among manufacturers 
in proportion to their export performance. 
We shall do so by adjustment of our steel 
allocations to individual firms, and there will 
thus be an incentive to firms not only to attain 
but to improve on the export targets. 

In the specialist machinery field, in which, 
as a whole, a very large increase of exports 
is set, the position is more complex. There 
we have had to budget for a serious squeeze 
in home supplies, not on the principle that 
these serve no useful purpose in our industrial 
economy but in recognition of the fact that 
we have no alternative but to retrench heavily 
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in capital investment and that in many of the 
machinery-using industries, desirable moag 

of re-equipment must be postponed or slowed 
down. The extent of this diversion of oytpy 
from home to export will vary, of course, wi 
the different types of machinery. In the po, 
rity industries (heavy electrical plant, coal 
mining machinery, &c.), whatever programme 
ate fixed to meet home requirements yij 
continue to be a first charge on output, jj 
some other cases also, ¢.g., certain types gf 
textile machinery and chemical plant, hom 
supplies of which would indirectly make 
early and ‘significant contribution to ¢ 

in the hands of the textile and chemica! indys. 
tries, we shall have to be particularly carefy 
to find the best balance between horne and 
export. But over much of the field, increased 
restriction in machinery supplies for th, 
re-equipment of home industries is inevitabl. 

We shall apply the economic sanction an; 
incentive, as the case may be, of relating 
allocations of steel and other raw materials ty, 
individual firms in an industry to their actyg| 
performance for export and other sssentig| 
production. That represents an important 
change from previous practice by whic 
normally the steel available for a particula 
industry was distributed on a non-discriming. 
tory basis in proportion to the ascertaina 
requirements of individual firms for their pro. 
duction as a whole, irrespective of the proportion 
of that output actually going to export. |; 
will be a change also for industries, such 4 
the motor car industry, where hitherto a) 
export percentage has been laid down for the 
industry as a whole, and, although its obsery. 
ance for the industry has been broadly and 
creditably achieved, failure or inability t 
conform to their percentage in the case of 
certain individual firms has not been held 
against them. We realise, of course, that thes 
measures of discrimination in the light of 
export performance cannot be suddenly and 
drastically applied in the fullest strictness, 
Manufacturers who will now be forced, if they 
are to stay in business, to export to an extent 
which will involve reorganisation of their whol 
sales policy and connections will have to be 
given a reasonable period in which to show what 
they can do. But the period will have to be 
very short. 

It will be clear that the application of 
economic controls and incentives of the above 
kind must be founded on reliable information 
of how much individual firms are producing 
and exporting. In a number of cases we already 
get production returns but on a voluntary 
basis; we also get export statistics for an 
industry as a whole from the Trade and Naviga- 
tion Accounts, but this does not tell us about 
individual firms. Our existing system of returns 
is therefore inadequate for the purpose of 
operating our economic plan. The Government 
has this problem under consideration at the 
moment, but I think I must indicate to you 
that I do not myself see how we can avoid 
exacting from individual firms periodic, say 
quarterly, returns of their actual production 


and export performance, and that, to guarantee 
as far as ible the reliability of these return 


in view of the issues at stake, they will have 
to be statutory returns. 

I am also considering some extension of our 
formal control by instruments such as the 
Machinery, Plant and Appliances Order under 
which manufacturers of prescribed goods may 
manufacture or supply only under licence ani 
on the conditions embodied in that licence. | 
realise that to a major extent effective control 
will rest with the allocations of steel, &., 
but, in the field of engineering consumer goods, 
it will be important not only that expor 
targets should be achieved, but that ceiling 
placed on supply for the home market should 
not be exceeded. In such cases we want the 
economic sanction of materials supplies reil: 
forced by the legal sanction and the manufac 
turer should have a clear and unequivocl 
indication where he stands in the matter bj 
the issue of a statutory licence. I propos, 
therefore, to extend the licensing of maat: 
facture or supply to engineering consumer good 
not at present covered, including motor cats 
motor cycles and bicycles. 
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FTY years have elapsed since Professor 

J. J. Thomson, in the course of a lecture 
jefore the Royal Institution, made his sensa- 
tional announcement postulating the existence 
ofa new kind of particle which carried a charge 
of electricity and which formed a part of all 
chemical atoms. Professor Thomson’s dis- 
covery of the electron, as it came to be called, 
opened up fresh vistas for scientific research 


into the structure of the atom and, more 
recently, the nucleus. Progress in finding 
useful practical applications for the knowledge 
so gained was no less rapid and within less 
than fifty years new industries were being 
founded on the thermionic valve, the photo- 
electric cell and the cathode-ray tube. 

To, mark the jubilee of the discovery of 
the electron a number of celebrations were 
arranged to be held in London by the Institute 
of Physics and the Physical Society in collabo- 
ration with the Institution of Electrical Engi- 
neers. On Thursday afternoon, September 
25th, Professor J. A. Crowther gave a lecture 
before the Royal Institution on the history 
of the discovery and the early development. 
Professor Crowther was followed by Professor 
R. E. Peierls, who lectured on electrons in 
modern theoretical physics. 

Practical applications of research work on 
the electron formed the theme of a lecture, 
“The Electron Liberated,’ given the same 
evening by Sir Clifford Paterson, F-.R.S., 
at the Central Hall, Westminster. Sir Clifford 
delighted his audience, by a series of graphic 
demonstrations designed to illustrate his account 
of the behaviour of electrons in devices such 
a8 thermionic valves, photo-cells and cathode- 
tay tubes, which play a vital part in radio 
communication, broadcasting, television and 
sound reproduction. Progress in another 
direction, gaseous discharge lighting, was 
elegantly demonstrated, Finally, Sir Clifford 
indicated briefly how electronic apparatus 
could be tised for accurate measurement and 
Control im industry and medicine, where, 
for example, the electron microscope was a 
tepeble tool in the hands of the bacterio- 
ogist. 

On Friday, September 26th, ‘‘ The Electron 
Jubilee ” Exhibition was opened at the Science 
Museum, South Kensington. This exhibition 
will remain open to the publie for at least 
three months, admission free, from 10 a.m. 
to & p.m. on weekdays and from 2.30 p.m. 
to 6 p.m. on Sundays. An admirable hand- 
heck to the exhibition has been published, 
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The Biéetron Jubilee 


rice Is. 2d., post free, by the Institute of 
hysics. The first part of the handbook 
constitutes a guide to the exhibition, The 


second part is a general account of the story 
unfolded by the groups of exhibits; the dis- 
covery of the electron ; the thermionic valve, 
and the cathode-ray tube ; the photo-emission 
the electron in the atom ; 
X-rays ; 


the 
the passage of 


of electrons ; 
electron as a wave ; 





J. J. THOMSON IN ABOUT 1898 


electricity through gases, and the motion of 
electrons in solids. 

From the very nature of the exhibition, 
however, it is fitting that the visitors’ atten- 
tion should be drawn primarily to the group 
of exhibits that illustrates the early work on 
the electron. The remaining group of exhibits 


Teg 


J. J. 


then serves the useful purpose of linking up 
subsequent seientifie progress with some of 
the industrial applications, but without attempt- 
ing an exhaustive display of modern electronie 
equipment. 

Tue Discovery OF THE ELECTRON 


Briefly, the background to the discovery 
of the electron involved the controversy that 
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arose over attempts tu explain the nature of 
the gasous discharge or “ cathode radiation.” 
Crookes’ conclusions (1879), based on consider- 
able experimental research, were that the rays 
travelled in straight lines from the cathode 
to the anode; that the rays were deflected 
in a magnetic field; that they possessed 
momentum and that they carried a negative 
charge. British physicists accepted Crookes’ 
conclusions and conceived the “ cathode radia- 
tion’’ to consist of charged particles. A 
second school of thought, on the other hand, 
regarded the rays as being a wave-motion in 
the ether. Since some of the experimental 
evidence then available could indeed be inter- 
preted so as to fit either theory, the contro- 
versy persisted for nearly twenty years. 

Three exhibits deal with this era of rival 
theories. A discharge tube is arranged con- 
veniently to show how the appearance of the 
luminous discharge in a gas changes as the 
tube is evacuated. The second exhibit demon- 
strates the experiments by which Crookes 
examined the properties of cathode rays. 
Spanning nearly seventeen years, the third 
exhibit is designed to explain an experiment 
performed by the French physicist, Perrin, 
in 1895. Perrin showed that an insulated 
cylinder became negatively charged when it 
was arranged to collect the cathode rays. 
Although this experiment indicated the exis- 
tence of charged particles it failed to convince 
those who preferred the wave theory. 

These speculations could not be resolved 
until 1897 when Professor J. J. Thomson 
gave his brilliant analysis of a series of experi- 
ments at the Cavendish Laboratory, as a result 
of which a firm basis was established for the 
existence of the charged particle, which is now 
known as the electron. One of the tubes 
actually used by Thomson in these experi- 
ments is exhibited in the current exhibition 
and is reproduced in the accompanying engrav- 
ing from the original in the Science Museum, 
South Kensington. Such a tube was used to 
measure the ratio e/m between the charge 
and mass of the particle. Rays emitted from 
the cathode in the left hand bulb passed, 
in a narrow beam, through a slit in each of two 
metal plugs, closing the narrow neck of the 
tube. An electrostatic field was set up between 
the plates in the wider neck of the right-hand 
chamber, whereby the beam was deflected in 
its passage towards the larger bulb on the 
right. The engraving also shows the coils 
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THOMSON’S ORIGINAL E/M TUBE 


whieh were set up to produce a magnetic 
deflection in the beam. By comparing the 
defleetions produced by known field strengths, 
the ratio e/m was established. 

The aceompanying portrait of Sir J. J. 
Thomson is reproduced by permission of the 
Cavendish Laboratory, Cambridge, from a 
photograph in the Science Museum, South 
Kensington. 
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A Useful Speed-Time Analyser 


N the design of dynamos and other auxiliary 

equipment on automobiles reliable informa- 
tion is needed about the speed of the equipment 
throughout its working life. Hitherto the 
method normally used to obtain data of this 
kind has been to record tachometer readings 
during a road trial, thereby obtaining an analysis 
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ing unit which includes a time base. The cen- 
trifugal selector switch forms a speed-sensitive 
element capable of responding to the engine 
speed and passing suitable impulses to the 
recording unit, which consists of a series of 
electro-magnetic relay counters each of which 
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are wired to relays in the relay counter ypij 
The weights A are held in position by to 
springs I, one on each side, and as the Weights 
are thrown out the spindle spring J jig alsg 
compressed. 

It is possible with this combined spring; 
and the variable effective leverage of tio links» 
to convert the centrifugal force on th: Weights 
A, which follows a square law into an approx), 
mate linear force on the rack sleeve |. The 
operating and control forces are mice large 
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DIAGRAMS OF CENTRIFUGAL SWITCH AND RECORDING UNIT 


of the time spent by the engine in various 
speed ranges. This was a crude and laborious 


process that was hardly suitable for the pro- 
tracted tests necessary to ensure a faithful 
record under all operating conditions. <A 
demand therefore existed for a quick and precise 
method of analysing engine speed on a time 
basis. 

In response to this demand, C.A.V., Ltd., 
Acton, London, W.3, has developed and manu- 


carrying an electric contact is deflected in 
accordance with the speed of the centrifugal 
device. As the speed varies the contact on the 
arm sweeps over a series of fixed contacts, each 
of which corresponds to a certain speed range 
and transmits current to the appropriate 
counter. Connected in the main feed to the 
counters is a timing device arranged to give 
one-second impulses, so that, with the engine 
running within a certain speed zone the appro- 
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factured a piece of apparatus known as the 
speed-time analyser, which.has been successfully 
employed on the road for obtaining essential 
design data. The speed-time analyser is a 
device for recording and integrating on a number 
of counters the total time during which a vehicle 
engine runs at various speeds; each counter 
operates over a given speed range and the 
record can be extended over any given period. 
At any time during the test up-to-date results 
can be obtained immediately merely by reading 
each of the counters. 

Fundamentally, the analyser consists of two 
parts—a centrifugal selector switch and a record- 


IN PART SECTION 


priate counter records in seconds the running 
time in that zone. In the analyser described 
and illustrated herewith there are nine counters 
corresponding to nine selected speed ranges. 

As shown in the accompanying diagram 
the centrifugal selector switch consists of two 
weights A carried in a frame B, which is driven 
by the machine under test through the coupling 
and shaft C. The weights A move outwards 
under centrifugal force and slide the rack sleeve 
D through the pull of the connecting links E. 
Meshing with the rack sleeve D is a pinion F 
which rotates a contact arm G. As this arm 
G moves it wipes stationary contacts H, which 


transmission and switch system, thus reducing 
hysteresis effects to an absolute minimum, 
and therefore ensuring a high sensitivity. 

For each stationary contact on the centrifugal 
selector there is a relay which is energised 
when the moving contact touches the stationary 
one. This sets in motion a solenoid-operated 
counter that continues to count at the rate of 
one a second, as long as the particular contacts 
are made, on the centrifugal selector. The 
general arrangement of the circuit is shown 
above. 

The time base for controlling the rate of 
counting consists of a small motor rotating a 
drum switch, arranged to give current impulses 
at the rate of one per second. A high-speed 
drum switch, together with individual counter 
switches, is incorporated for resetting the 
counters at the conclusion of a test period. 
The contact arm G will bridge the gap between 
any two adjacent stationary contacts, and the 
relays are provided with additional contacts, 
which are interlocked so that as one relay is 
energised the previous relay is de-energised. 
Thus no dead period can occur, and two 
counters cannot operate together. 

As each counter makes its own cumulative 
record the total on each counter at the end of 
a test represents the time in seconds that the 
engine has run in each speed zone. From the 
figures thus obtained curves can be drawn 
showing the engine speed-time characteristic. 
It is usual in dynamo design work to plot the 
curves showing the percentage of the total 
running time above a given speed plotted 
against engine revolutions per minute; a 
typical characteristic curve is reproduced 
herewith. The dynamo performance curve can 
then be plotted from the known dynamo speeds 
and maximum outputs, usually on a 100-hour 
basis and showing the time spent above each 
speed against output in amperes. The area 
below this curve represents the ampere-hour 
output of the generator for full-load conditions 
over the chosen period. 

An example of the results that can be achieved 
by this kind of analysis is seen in the “G7” 
dynamo, which is the first high-speed machine 
of its kind to be marketed by the C.A.V. 
organisation. This dynamo was designed 
specifically to suit the known service conditions 
as determined by road tests using the speed- 
time analyser. With a weight of about 76 lb 
and overall dimensions of 16}in by 7in diameter, 
the ““G7” dynamo is considerably smaller 
and lighter than a low-speed machine of equi- 
valent duty. The cutting in speed is 1150 r.p.m. 
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ap 24V, and the maximum load speed is 1450 
rpm. at 55A, To take full advantage of its 
characteristics the machine should be driven 
at approximately twice the speed of the normal 
(I. engine. 

Although the rotational speed is high the 
diameter of the machine is small, so that the 

ipheral speed of the commutator is normal. 
Likewise the current density is no greater than 
usual, and brush wear is not increased. An 
inherent advantage of the high-speed machine 
js its ability to give a large output with a 
single field system and without the use of inter- 
poles; furthermore, a single regulator can 
control the single field system. 

As illustrated in the accompanying cut-away 
view the dynamo has an extended yoke with 
disc type louvred end shields carrying the 
bearings and connector socket only. A 
departure from the firm’s previous practice 
is that, in this instance, the brush gear is 
mounted directly on the inside of the yoke- 
a construction which allows the machine to 
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be dismantled or assembled without interfering 
with the electrical connections. To prevent 
the accumulation of dust the brushes are 
slotted. 

A simplified form of armature construction 
has been adopted, the laminations and com- 
mutator being pressed on to the shaft, which 
has the same diameter throughout. The com- 
mutator is of rigid design with a riveted sleeve, 
and the bearings are so fitted as to minimise 
the overall length of the shaft ; the ball race 
at the commutator end is held in position by a 
circlip in place of the usual nut, while the 
roller race at the driving end is mounted close 
to the armature in a recess in the end shield. 
A felt grease-retaining seal is fitted on each side 
of the roller bearing and a lubricator is sunk 
into the driving end shield in a protected posi- 
tion within the outside yoke diameter. At 
the commutator end the semi-sealed ball 
bearing is fitted with a seal facing the com- 
mutator, and a grease space is provided by a 
depression in the end cover. 

Connections to the dynamo are simplified 
by the use of a plug and socket connector which 
is carried on the commutator end shield and 
dispenses with the usual terminal box pro- 
jecting from the yoke. The dynamo can there- 
fore be located in any circumferential position 
in its cradle. To resist corrosion silver-plating 
is used on the pins and sockets of the con- 
nector. The pins and sockets are asymmetrically 
disposed so that the plug cannot be incorrectly 
inserted. 

The ventilating fan, fitted at the driving end, 
is designed to give the optimum air flow for 
the specified duty, without any sensible increase 
to the overall length of the machine. The fan 
has vanes jin wide; it is fabricated of sheet 
steel and its boss acts as a clamp for the driving 
end bearing. 


—_—_——_@———— 


Try Prospecting iN Niceria.—The annual 
report of the London Tin Corporation, Ltd., says, 
in a reference to finding fresh ore reserves to make 
up for wartime depletion, that an aerial survey 
of approximately 2300 square miles has been 
completed in Northern Nigeria. Extensive pros- 
pecting programmes have been planned and the 
necessary equipment has been ordered. 
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““Oxyarc”’ Cutting 

AN interesting new device for cutting ferrous 
and non-ferrous metals was demonstrated for 
the first time at the Engineering and Marine 
Exhibition, which closed at Olympia recently. 
The ‘‘ Oxyarc ”’ process uses a stream of oxygen 





**OXYARC’’ GUN HOLDER 


to augment the energy in a high-temperature 
arc. It is claimed by the manufacturers of the 
equipment, Rockweld, Ltd., Croydon, Surrey, 
that high cutting speeds are possible, that there 
is little distortion in’ the heat-affected zone, 
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CUTTING TECHNIQUE 


and that the process has been successfully 
applied to the piercing and cutting of high 
alloy steels, stainless steels, monel, nickel, 
copper and cast iron. 

In the “ Oxyare’’ process, a coated tubular 
electrode is used to generate an intense con- 





REMOVAL OF RIVETS BY PIERCING 


centration of heat in an electric arc and a stream 
of oxygen is fed through the hollow core of the 
electrode, whichis consumed during cutting. The 
other equipment required is a special ‘‘Oxyare”’ 
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gun holder, oxygen cylinder and regulator, 
d.c. or a.c. welding set, and normal arc welding 
accessories. The ‘‘ Oxyarc ” gun, which is shown 
in an accompanying engraving, has been 
designed for ease of handling and control, and 
comprises an aluminium alloy body and phos- 
phor-bronze nose piece, carrying the electrode. 
The welding cable enters the gun below the 
oxygen connector and the flow of oxygen is 
controlled by the trigger. A spring-loaded 
lever clamps the electrode firmly in the nose 


* piece, the end of the electrode being butted 


against a rubber diaphragm oxygen seal held by 
a knurled nut. The gun handle, trigger and 
electrode locking lever are completely insulated. 

Cutting involves striking an arc, releasing 
the oxygen, and then dragging the electrode 
in the direction of the cut with the coating 
touching the plate. The speed of traverse 





STACK CUTTING 


should be regulated so that the flow of sparks 
is in the sector indicated in the accompanying 
diagram. For piercing, the arc is struck, the 
oxygen released, and the electrode fed through 
the plate. The diameter of hole and the width 
of cut obtained correspond approximately to 
the diameter of the electrode. 

To illustrate the class of work for which the 


_* Oxyare ”’ process can be used and the results 


obtainable, we reproduce herewith two photo- 
graphs showing the removal of rivets by piercing, 
and the stack cutting of three fin M.S. plates. 
It is claimed that no special precautions are 
necessary for stack cutting, and that cutting 
can be done satisfactorily with a gap of as much 
as fin between the plates. We understand that 
holes can be pierced in lin M.S. plate in two 
to three seconds, leaving a clean finish. It is 
also stated that holes can be pierced in 6in 
M.S. plate, that 3in material can be cut with 
normal technique, and that thicker plate can 
be cut, provided finish is not important, by 
using a “‘ sawing ”’ technique. 


a rs 


Tue “ ANSON’ VIBROMETER AS A REVOLUTION 
InDICATOR.—In our issue of February 7, 1947, we 
published a brief description of the “‘ Anson” 
vibrometer, made by Davis, Wynn and Andrews, 
Ltd., Wellington Road, Cheltenham. The designers 
have now, by a minor modification, adapted the 
instrument so that it can also be used as a revolution 
indicator. For this purpose the instrument is now 
supplied with a detachable pick-up drive in the form 
of an unbalanced spindle which fits into and 
revolves inside the hollow vibrometer spindle. A 
rubber cone at the end of the spindle is applied 
to the rotating shaft or member to be counted. 
The unbalanced spindle sets up vibrations in the 
instrument and the reed is tuned in, as in the 
normal way when the instrument is used as a 
vibrometer, until the unbalanced rotating force 
resonates the reed, which vibrates strongly at 
maximum amplitude. The dial is then read for 
frequency, corresponding to the rotational speed of 
the shaft. 
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EUROPE AND BRITAIN 

How close the Western European nations 
are to a disaster unless the means can be 
found of maintaining for some years an 
unbalanced flow of goods, raw materials 
and food across the Atlantic is only too 
clearly revealed by the Report of the Com- 
mittee of European Economic Co-operation, 
published last week. It is not merely the 
rapid recovery of the Western European 
nations from the after effects of war that is 
dependent upon the receipt of external 
support by the nations affected. The pos- 
sibility of any eventual recovery at all 
depends upon the receipt of that support 
in order that time may be bought for 
industries to regain and surpass their pre- 
war output capacity. The Western Euro- 
pean nations can maintain high standards 
of living only by exporting their manu- 
factures over the earth in exchange for food 
and raw materials. But for the present 
they are incapable even of producing suffi- 
cient goods to suffice for their own needs 
and the re-equipment of their industries, 
far less to provide that abundant surplus 
with which to buy the food and raw materials 
upon which the continuance of productivity 
must depend. Should those imports fail, 
productivity, far from rising, would have 


to fall and Europeans would be reduced 
to standards of life lower than they have 
experienced for decades if not, indeed, for 
centuries. 
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But Britain is part of Europe and it is 
interesting in reading the Report to observe 
how closely the economic difficulties of 
Western Europe are paralleled by those of 
this country. Our economy, which used 
to maintain for ‘us a standard of living as 
high as any outside the United States, has 
been disrupted by the disorganisation of 
the world’s trade. Western Europe’s stan- 
dards have been similarly and even more 
severely affected by the same cause. Our 
dollar deficiency arises in part out of the 
inability of a war devastated East either 
to buy our goods or to export to America 
those raw materials and other goods which 
used to buy dollars for the sterling area. 
So does the dollar deficiency of Western 
Europe as a whole arise partly out of the 
devastation of the Japanese aggression. 
Europe’s, like ours, is an economy based 
predominantly on coal. Unfortunately, it 
is a fact that this country’s inability to 
export coal (combined with the low output 
of the German mines) besides restricting our 
ability to buy scarce raw materials from 
the Continent also limits European produc- 
tion of iron and steel, the basic raw materials 
of the engineering industries, upon which 
dependence for the renewal of industrial 
equipment must be placed. This country is, 
indeed, less close to disaster than some other 
Western European nations. When President 
Truman said earlier this week that Britain 
was able to carry on without stop-gap 
aid he spoke no more than the truth. The 
Government’s crisis plan has been drawn 
up, indeed, on the assumption that no 
further aid will be forthcoming from the 
United States. It provides, at the cost of a 
serious fall in our standards of life, for a 
balance in our oversea accounts by the 
middle of next year. But the “ Marshall ” 
report can foresee for Western Europe as 
a whole the achievement of no such balance 
under a term of four or five years and then 
only at a cost in effort “ similar in scale to 
that achieved by the United States in the 
mobilisation years of 1940 to 1944,” an 
effort which was founded upon a prosperous, 
well-organised industry, not upon one devas- 
tated by war. But though we may thus 
entertain a not too confident hope that 
our recovery campaign will place this 
country’s economy on a _ reasonably 
sure and independent foundation with- 
in twelve months, years before’ the 
remainder of Europe’s economy is secure, 
it still remains true that our recovery of 
more tolerable standards of life depends 
upon the restoration of prosperity on 
the Continent. Indeed, without some im- 
provement in the output of Europe during 
the coming year it is scarcely possible to 
feel any confidence that our own efforts 
to increase our exports and to confine our 
excess of exports over imports within 
the limits of our shrinking dollar assets 
can be successful. 

The sooner this country can stand econo- 
mically upon its own feet, independent of 
American support, the better it must be 
for ourselves and the better it must be, 
too, for Western Europe as a whole. But 
examination of the Government’s plans for 
decreasing imports and increasing exports 
during the coming winter and spring does 
not breed all that confident assurance of 
success that we should like to feel. No one 
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studying the ‘‘ Marshall” report can douby 
that its proposals are soundly conceiye 
and should be carried out. They requite, 
it is true, the application of controls. 
those controls apply essentially only to 
the basic industries, such as coal, iron 
and steel, transport and agriculture upoy 
the outputs of which all other inctiustrios 
whatever else may happen, must depend, 
But in this country control and regulation 
is to be carried far further. A supply of 
materials in short supply, and, too, of labow, 
is, it seems, to be offered to or withheld 
from industries and even individual firms 
in accordance with their success or failure jn 
the export markets or the Government's 
conception of what the home market most 
needs. A policy of such close control js 
full of dangers. Who at the turn of the 
century would have dared to prophesy the 
eventual importance to the prosperity of 
this country of the budding motor industry ! 
How many politicians earlier still conceived 
what changes the Parsons turbine was 
capable of bringing about ? Who during 
the 1914-18 war could have conceived the 
enormous coming extension of the radio 
industry ? If economic crisis had fallen 
upon the country at any of those times and 
Government control had been imposed would 
those industries have been allowed to grow 
as Yapidly as they did? Dependent as 
they were at first upon the demand 
only of the home market, is it not 
more likely that they would have been 
handicapped and hampered at every 
turn in favour of _ better-established 
undertakings, the raising of the output of 
which would have, in fact, involved far 
greater effort ? Since man is short-sighted a 
controlled system inevitably endeavours to 
restore those conditions of prosperity that 
existed in the past. But a living, vital 
system left free to choose how it shall deve- 
lop throws out automatically new shoots 
to replace the sere and yellow leaf. Few 
would care to dispute the great abilities of 
Sir Stafford Cripps, who it was announced 
last Tuesday, is to become Minister for 
Economic Affairs. Yet we doubt whether 
a task of control so complete as that ap- 
parently envisaged by the Government is, 
under the conditions of peacetime industry, 
within the competence of a single man, 
however well he may be advised by con- 
sultant and representative committees. 


THE NEED FOR EXPLANATION 

NEARLY two months have elapsed since 
the Prime Minister announced in Parliament 
the Government’s programme for dealing 
with the economic crisis in which this 
country is involved. In that period there 
has been, as was to be expected, no lack of 
comment on such proposals as were then 
put forward, and it is proper to add that 
there have been several indications that 
industry is willing to do its utmost to 
co-operate with the Government in the 
task of alleviating present distresses. At 
the same time, genuine demands have been 
made for more details of the plan which 
the Government desires to be followed— 
“let us know the worst,” industry has said, 
“and we will do our best to assist.” But 
the plan has been only gradually and incom- 
pletely unfolded. The miners have been asked 
to work longer hours, a considerably in- 
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weaved agricultural production has been 
called for, imports are to be restricted, the 
president of the Board of ‘Trade has ex- 
unded a scheme of new export targets, 
the basic petrol ration has been abolished, 
, Minister for Economic Affairs has been 
appointed, and a Control of Engagement 
Order Will come into force on Monday next. 
put further elucidation of and action upon 
many Of these and other “ points” will 
ie needed before the plan of which they 
form @ part can be operated successfully. 
Some of these matters are very naturally 
causing more concern than others at the 
noment. ‘Time and again it has been truly 
stated that coal is the very lifeblood of the 
whole of our industrial structure, and there 
were hopes that by now the question of 
extra working time in the mines would have 
been settled. But, unfortunately, the dis- 
cussions between the National Union of 
Mineworkers, the National Coal Board and 
the Government have not so far produced 
any satisfactory result, and no decision has 
vet been reached as to whether the Prime 
Minister’s recommendation of an extra half- 
hour per shift is to be adopted as one method 
of increasing the output of coal or whether 
increased stints are to be worked. Industry 
generally would be much encouraged if it were 
able to feel really confident that a weekly 
coal output of more than 4,000,000 tons was 
soon to be achieved and maintained. Another 
matter about which industrialists would 
welcome more enlightenment concerns the 
working of the Control of Engagement 
Urder which becomes effective on Mon- 
day next, October 6th. Under this 
Order, insured men between eighteen and 
fifty and women between eighteen and 
forty must, if they become unemployed, 
seek jobs through a Ministry of Labour 
office or through an approved employment 
agency, and employers on their part will 
have to obtain the workers they need through 
those same sources. It is hoped by means of 
this Order and by a limited use of the powers 
of direction already possessed by the Govern- 
ment to divert workers to essential employ- 
ment. The Ministry of Labour has now given 
more detailed information about those who 
are exempt from the terms of the Order, and 
has defined employment in a “ professional, 
administrative or executive capacity.”’ So 
far, however, little guidance has been forth- 
coming as to which sections of industry are 
considered by the Government to be essential. 
It is clear that “‘ essential ’’ work must to a 
large extent be determined side by side with 
the development of the export drive, but 
present arrangements indicate that informa- 
tion about essential jobs will be available 
only at the local offices of the Ministry of 
Labour and approved employment agencies. 
We cannot but feel that it would be of greater 
assistance to employers in making their 
plans for the immediate future if they could 
have, in some form or another, more precise 
details as to which sections of industry 
the Government deems to be more essential 
than the rest. It is never an easy matter 
for managements to keep abreast of the 
humerous Orders and Regulations with 
which industry is tied up to-day, and any- 
thing which can be done to simplify their 
interpretation is a welcome aid to progress. 
_Tn advancing this plea for further elucida- 
tion of and action upon various points in the 
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Government’s crisis programme, we are 
not, of course, unmindful of the views 
expressed by the trades unions. Last week, 
the general council of the T.U.C. agreed to 
urge the trade union movement to co-operate 
to the full in the achievement of the new 
export targets, but it decided also that an 
immediate approach should be made to the 
Government for “further information on 
details of the programme and the machinery 
of its application.” As we go to press, it is 
reported that discussions on this and other 
matters are taking place. The T.U.C. has 
already endorsed the Government’s action 
in introducing the Control of Engagement 
Order, but it seems likely that in seeking 
for further information the general council 
may be anxious to know something more 
about the ‘ essential’ and “ less essential ” 
sections of industry. It also wants to know 
more about what the Prime Minister had in 
mind when, in his speech two months ago, 
he appealed to workers not to press at this 
juncture for wage increases or conditions 
which would add to the existing inflationary 
pressure. A letter addressed recently by the 
Minister of Labour to both sides of some joint 
industrial councils contained a reminder of 
this appeal, and the unions obviously desire 
to know from the Prime Minister if the 
Government has it in mind to exert more 
influence on wage movements in the future. 
Longer working hours and a limited direction 
of labour as a means of extending production 
for export will inevitably introduce problems 
both to employers and to the unions, 
problems that Will be less difficult to solve 
if the true facts of the situation and the 
Government’s intentions regarding them are 
clearly made known and are fully appreciated. 
In a speech at Oxford last week-end, in 
support of joint works consultation, the 
Minister of Labour himself declared that 
industry would give of its best when the 
consciousness of a common aim and purpose 
was fully developed. That we do not doubt ; 
but the development of that common aim 
and purpose can only be attained through 
a fuller understanding of the intentions of 
the Government. 
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ENGINEERING RADIOGRAPHY 


Sir.—In view of the fact that gamma 
rays are now being extensively used in engi- 
heering radiography, a few remarks concern- 
ing this use of radium may not be inappro- 
priate. 

It would seem that at the present time it is 
common practice to use a “radium bomb” 
for this purpose. Such a bomb is, in fact, a 
quantity of radium salt (often about 200mgs 
or 250mgs) contained in a small tube mounted 
in a suitable “ protective camera’’ designed 
in such a way that the gamma radiation may 
emerge in the required direction. The bulk 
of such a quantity of radium salt involves a 


- comparatively large radiation emission source. 


One of the chief advantages of the use of 
radium in engineering radiography is that it 
may be introduced into parts of a structure, 
for example. a complicated casting, which 
are totally inaccessible to X-rays. Such a 
use of gamma rays often postulates a short 
focus film distance. In such examples a large 
radiation source militates very seriously against 
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the value of the resulting radiograph inasmuch 
as small defects in the specimen may be missed. 

There is very good reason to suppose that 
in a short time Radon or Radium Emanation 
will be generally available to industry in 
suitable containers specially designed for radio- 
graphic use. It is anticipated that it will be 
possible to make delivery of Radon to any 
part of the country within a very few hours. 

For the reasons which I outline below, it 
would appear to be infinitely preferable to 
use Radon whenever gamma ray examination 
is indicated in engineering practice. 
Advantages of Radon :— 

1. No capital expenditure by the user is 
involved. An appropriate quantity of Radon 
would be obtained for any specific use. The 
radiographic activity of Radon is approxi- 
mately three and a half days. 

A small charge would necessarily be made 
for each delivery but it is to be noted that 
Radon has comparatively no intrinsic value. 

2. A large quantity of Radon, for example, 
750 millicuries, the equivalent of 750 milli- 
grammes of radium salt in intensity, can be 
compressed into a very small compass, thus 
providing ‘an extremely fine radiation source. 
This circumstance will enhance the value of 
the radiograph very considerably from the 
point of view of discrimination and precision. 

3. The use of the high radiation intensities 
which will be possible with Radon will very 
appreciably shorten exposure times. 

4. Radon may be used in all cases where 
radium salt may be used for radiography. 
Both Radon and radium salt emit gamma 
rays. 

Disadvantages of the use of Radium Salt for 
Radiography :— 

1. High original capital cost. 

2. Difficulties and inconvenience associated 
with protective and other arrangements neces- 
sary for safe storage. 

3. Comparatively large radiation source 
militates against precision radiography, where . 
focus film distances are necessarily short. 

4. The custody of radium salt by an indus- 
trial firm for the purpose of occcasional radio- 
graphy inevitably immobilises a large quantity 
of valuable radium, which might be used to 
much greater advantage in other ways. 

The above remarks are very general in 
character and are intended merely to draw 
attention to the fact that Radon will very 
soon be generally available. Hitherto it has 
been difficult to advise the use of Radon in 
cases where it was obviously a desirable thing 
to do because of the difficulties involved in 
obtaining it. That Radon for engineering 
radiography has definite advantages over 
radium salt is unquestionable, therefore its 
probable availability to the engineering indus- 
try should be widely known and appreciated. 

V. E. Pun. 

London, E.C.4, September 30th. 
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Automatic Decking Plant at Bold Pit 


HE economic welfare of the country to-day 
depends so much on the ability of the coal 
industry to meet the continued and increasing 
demands made upon it, that colliery manage- 
ments are striving, by all means available, to 
increase their production of coal per manshift. 


incorporated in the general scheme for the pit 
top. At this pit double-deck cages are decked 
at one level, and the decking lay-out is as com- 
plete and straightforward as it is possible to 
make it. Nothing has been omitted which could 
contribute to the rapid, safe and economical 
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air lock, where they are held clear of the dvors 
by a tub controller. 


“ Emptigs”’ Ark Lock 


When the “ empties ” air lock has no tubs 
in it, door D is automatically raised and tub 
controller C unlocked, allowing four tubs to 
run over, after which it relocks and holds 
back any further tubs. On running into the 
“empties ” air lock the tubs operate an axle 
counter E, which proves four tubs fully into 
the air lock and clear of the door. The tubs 

















To Screen, 











Pal ans ‘ 

Z \o 

ZY t\ r 
| Bi et oe 
| 6 ¢ I ss ee 
\ ae Pt 
West: 0 i SS 
\ iW \) 


\ 4a o 
pao ne 

















































































> Q Se J) 
‘* oar 
Screens 
3| 
dil, me 
2 , 
i|S l 
| s|' 1s 
| No.1 UPCAST H 
Q1 —P! RI NI ie 
a et. fF Fe 71 81 $f: Sees a | 
ek / ralee Imtt =F HL OF Epo |! 
ZL 
Thai oage I *\ 7 
"TES, 
1 jato4 == 
agell.? 
he 
‘ Trach 2 
“Fulls” 72 82 Ye | ne M2 a2 = “Empties” 
Air Lock OF cre P2 Air Lock 


THE ENGINEER” 











The output from each pit, however, is deter- 
mined not only by the amount of coal obtained 
from the coal face, but also by the speed at 
which it can be transported through the shaft. 
The problem of getting the coal away from the 
pit bottom and through the shaft as quickly 
as possible is, therefore, one of major importance. 
At the pits where winding speeds have already 
reached their practical limits other means have 
to be found to increase the winding capacity 
of the shafts concerned. The use of multi- 
deck cages in place of the single-deck type 
appears to offer one solution to this problem, 
but it is obvious that unless the increased 
number of tubs can be loaded on to and removed 
from the cage in approximately the same time 
as was necessary for the single-deck cage, then 
the increase in tubs per lift might easily be 
offset by a lengthened period between lifts. 
Furthermore, if manual loading and unloading 
is practised, additional labour will certainly be 
required if the time taken for these operations 
is to be shortened. If, however, automatic 
power decking and tub control plant is used 
the above disadvantages can be eliminated, 
as this equipment provides a means of loading 
and clearing the winding cage rapidly with 
the minimum of manpower, and, at the same 
time, the maintenance of a consistent and 
increased flow of tubs is ensured. 

At Nos. 1 and 2 shafts of Bold Pit, of Sutton 
Heath and Lea Green Collieries, Ltd., new 
levels have been opened and it is anticipated 
that output will grow considerably. It was 
therefore decided to install the power decking 
plant illustrated in the accompanying engrav- 
ings, and since the Westinghouse Brake and 
Signal Company, Ltd., of 82, York Way, 
London, N.1, supplied and fitted electro- 
pheumatically controlled doors to No. 1 upcast 
shaft air locks some twenty years ago, that firm 
was chosen to supply the present equipment. 

It was not considered necessary to scrap 
the original doors and their operating air 
cylinders, and so their control was converted 
to the modern all-pneumatic system and 


DIAGRAM OF DECKING PLANT 


working of this important function in the 
colliery’s output. 


LAY-OUT AND OPERATION OF PLANT 


Referring for the time being to No. 1 upcast 
shaft, which has of necessity air locking doors, 
the sequence of operations can be followed in 
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the diagram reproduced above. Empty tubs 
from the screens travel down an incline to the 
“up ” creeper, indicated on the right-hand side 
of the diagram, and also partly seen in the 
photograph reproduced above. The “up” 
creeper raises them to the level of the ‘* empties ”’ 
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run down on to tub stops F and are held clear 
of the running out doors G. 

As soon as the entering door D is proved 
fully shut, by means of the air valve attached 
to it, the leaving door G automatically opens, 
which enables the banksman’s assistant to see 
that further tubs are awaiting his attention. 

The tub stop F is controlled semi-automatic- 
ally by the banksman’s assistant frcm a control 
valve at the main cage. This control valve 
has two application positions: position I, 
which sets the points for track 1, position IT 
neutral, and position III, which sets the points 
for track 2. Positions I*and III also lower 
the tub stop. Interlocking, however, is pro- 
vided so that the tub stop will not lower unless 
the running out door G is open, and also to 
to ensure that the tubs are released to each 
track alternately. 

This sequence is best explained by means 
of an example. Suppose, for instance, that 
tubs had just run into track 1 and up to the 
front skotches Nl, being checked on the way 
by automatic tub retarders. The rear skotches 
Ml, of course, are left off the rails so that’ the 
tubs may run to the front skotches. This is 
done by leaving the decking valve in the “‘ ram 
back and rear skotches off” position, after 
which it is returned to the neutral position, 
in which the rear skotches are placed on the 
rails in front of the two rearmost tubs. The 
axle counter H proves the tubs clear of the 
door G and closes: it. 

When door G has been proved shut, door D 
opens again and allows four more tubs to run 
into the air lock. When the tubs are proved 
in the air lock the door G opens, as previously 
described, and then they are ready for attention 
by the banksman’s assistant. The assistant 
now, when he is ready, moves the handle of 
the control valve to position III which throws 
the points for track 2 and releases the tub stop 
F and allows the four tubs from the air lock 
to run up to the front skotches N2, the rear 
skotches M2 having been left off the rails to 
allow the tubs to run to the front skotches. 
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The door G will now close until the air lock 
is filled again, when it will reopen. The tub 
stop F will not lower, however, until the 
handle of the control valve is put back into 
position I. 

The sequence will then be repeated and tubs 
directed alternately first to one track and then 
to the other. As, however, occasions can be 
foreseen in which it may be necessary to vary 
this sequence, « changeover valve has been 
included so that the tubs may be let into the 
same track if desired. 


DECKING PLANT 


Let us assume that No. 1 cage is coming 
up with two full tubs on each deck, and that 
the banksman’s assistant already has two empty 
tubs standing at the forward skotches N1, in 
which position the head of the ram is located just 
behind the rear axle of the rear tub. On arrival 
of the cage at the pit top it operates the “‘ in- 
line *’ valve Pl, which controls the automatic 
operation of the gates R1 and S1, and enables 
the decking plant to be brought into action, 
which the banksman’s assistant does by working 
his decking control valve handle. The move- 
ment of this handle first removes the front 
skotches and the ram pushes the two empties 
on to the cage, and these in turn push the two 
full tubs off, the two oncoming tubs being 
held by a mechanically operated tub controller 
Q1 in the floor of the cage. Reversal of the 
decking valve handle reverses the stroke of the 
ram, and at the same time places the forward 
skotches back on the rail, after which the rear 
skotches are pulled off so that the next two 
waiting tubs can run on to the forward skotches. 
In doing so, their axles pass oyer and depress 
the pushing arm of the ram and, being spring 
loaded, it snaps up behind the rearmost axle 
ready for the next push. The decking valve is 
then placed in the neutral position as pre- 
viously described, ready for the next cycle 
of operation. In this installation the bottom 
deck is cleared first, and the cage is then lowered 
until the top deck is in line, and the second lot 
of tubs is then pushed on by the ram as 
before. The whole sequence is repeated on 
track 2 when the second cage reaches the 
surface. 

At this pit the signalling plungers are on the 
running-off side, and therefore the banksman 
is stationed on this side also, at B, and he 
releases the mechanical tub controller Q on the 
cage immediately it arrives in the decking 
position. 

After leaving the main cage the full tubs 
run over special 10ft long tub stops T, which are 
lowered provided the “ fulls” air lock is empty 
and the entrance door U is raised. The banks- 
man also has a control valve by means of which 
he can vary the automatic operation of the 
tub stops T should it be necessary at any time 
to send more than two pairs of tubs down the 
same track. The full tubs run over axle counter 
V, which proves the passage of four tubs. As, 
in this case, the tubs being full, and much 
heavier, an automatic tub retarder W is used 
in this air lock to check the speed before running 
on to tub stops X. When the axle counter has 
proved the tubs in, door U closes, door Y opens, 
and tub stop X is lowered, all automatically, 
allowing the tubs to run out, over axle counter Z. 
After the four tubs have passed this point, 
door Y is closed, tub stop X raised, and door 
U opened ready for the next four tubs. 

The final pneumatic control is a tub retarder 
at the head of the “‘down” creeper with a 
control valve near the creeper control. A view 
of the top of the “down” creeper is repro- 
duced on the opposite page, as also are views 
of the on and off sides of the main cages. 

The complete decking installation has now 
been in operation for about a year. 

Very rapid working is attained. Although 
the new levels have made the shafts 900 yards 
deep, and each cage has to be decked twice, 
fifty winds per hour are achieved, while the 
whole of the decking is done by two men only, 
the banksman and his assistant. 

Our thanks are due to the National Coal 
Board and Mr. F. G. Glossop, Area General 
Manager, St. Helen’s Area, for assistance in 
preparing this article. 
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Centenary Celebration of Royal 


Netherland Institution of Engineers 
No. I 


N historic event, which was attended 

by many engineers from all countries, 
took place at The Hague last week, when 
the Koninglijk Instituut van Ingenieurs 
celebrated its centenary. Delegates 
from the leading institutions and scientific 
societies in America, the Argentine, Austria, 
Belgium, Canada, Czecho-Slovakia, Den- 
mark, England, France, Ireland, Norway, 
Sweden and Switzerland were present. In 
the British delegation were the following : 
Dr. H. R. Ricardo, The Royal Society ; 
Sir William Thomson Halcrow, President, 
and Mr. E. Graham Clark, Secretary of the 
Institution of Civil Engineers; Dr. H. J. 
Gough, Senior Vice-President, and Dr. 


herewith. In the Council Chamber, whic) 
was beautifully decorated with flower, 
the party was welcomed by Dr. Ir. J. 4 
Ringers, President; Jhr. Ir. O. C. A. yay 
Lidth de Jeude, Past-President; ir. 
Sangster, General Secretary, and the mem. 
bers of the Council and the Branch Com. 
mittees. Thence the delegates and their 
hosts proceeded to the Municipal Museum 
of The Hague, where they were received 
by the Burgomaster nd the City Council 
After the reception those present, including 
many members of the Institution, gathered 
in the lecture theatre of the museum to 
hear an address of welcome from the Burgo. 
master, Mr. W. A. J. Visser. He recalled 
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H. L. Guy, Secretary of the Institution of 
Mechanical Engineers; Dr. P. Dunsheath, 
Past-President of the Institution of Electrical 
Engineers, who also represented the Engi- 
neering Institute of Canada; Mr. W. M. 
Dudok, representing The Royal Institute 
of British Architects; Dr. F. H. Todd, 
the Institution of Naval Architects, and 
Mr. H. B. Robin Rowell, President of the 
North-East Coast Institution of Engineers 
and Shipbuilders. The Institution of Civil 
Engineers of Ireland was represented by 
Professor Dr. M. A. Hogan, Vice-President. 
Mr. R. W. Dana, Sir Arthur P. M. Fleming, 
and Dr. H. R. Ricardo were present in the 
capacity of Honorary Members of the Dutch 
Institution. 

On Monday evening, September 22nd, 
the foreign delegates and their ladies 
were received by the Council of the Insti- 
tution in the home of the Institution, 
at 23, Prinsessegracht, The Hague. A 
view of the building is reproduced 


the fact that, especially during the last 
century, technical science had developed 
enormously and had enabled the people 
of all lands to live on higher and higher 
standards. There were those who, recognising 
the work of the engineer, nevertieless 
blamed technical development for the de- 
structive powers which were exemplified 
particularly in the last war. He felt that the 
engineers all over the world were known as 
peaceful and peace-loving men and in the 
century it was celebrating the Dutch engi- 
neers had accomplished much more in con- 
struction than destruction. He congratu- 
lated the Institution and wished it every 
success possible in a second century. 

Dr. Ir. Ringers, who replied, thanked 
the Burgomaster for his warm welcome 
and expressed his strong belief that engineers 
in the coming century would continue to 
develop technical science and that new 
elements would be introduced. He stressed 
the great value of scientific investigation 
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qhich, if properly applied, would, he left, 
jad to @ higher standard of living and-a 
happier life. 

The Director of the Museum, Mr. J. 
pelfoort, then gave a description and demon- 
¢ration Of several old musical instruments 
fom the museum collection. They included 
, davichord from the time of C. Ph. Em. 
pach, @ Clavecymbel of the time of J. Pz. 
Gweelink, and a table piano of the time of 
Mozart. These instruments were played 
and a viola da gamba of the sixteenth 
century and a trompette marine, a single- 
stringed instrument with a trumpet tone, 
were described and played. The director 
was assisted by Miss Lous Goossens and 
Miss Elizabeth Everts. The museum, which 
isa fine, modern building, was then inspected 
and the evening closed with music and 
dancing. 


(COMMEMORATION MEETING 


The outstanding event of Tuesday was 
the solemn commemoration meeting in 
the Binnenhof, in the Ridderzaal, or knights 
hall, in which the Royal opening of Parlia- 
ment takes place. The magnificent, his- 
toric building was filled with members and 
guests and there were present Jhr. Ir. 
Sickinghe, the representative of Her Majesty 
the Queen of the Netherlands, and their 
Royal Highnesses Princess Juliana and 
Prince Bernhard. The Prime Minister 
and members of the Cabinet and Govern- 
ment. After the national anthem had been 
played, the strings of the Residentie Orches- 
tra under their conductor gave a fine 
rendering of Vivaldi’s Concerto Grosso. 

In his Commemoration Address, Dr. 
Ir. Ringers made reference to the very 
cordial relations which had always existed 
between the Royal House and the Institution 
and its members and particularly mentioned 
the presence of Jhr. P. F. O. R. Sickinghe, 
the Queen’s Representative and their Royal 
Highnesses. He then went on to describe 
the beginnings of the Institution and its 
decision to include all branches of engineer- 
ing work and scientific development. He 
emphasised the great importance of scien- 
tific investigation and said that if the 
Netherlands were to keep ahead in producing 
high quality goods at a reasonable price 
he thought that all engineering firms, univer- 
sities and technical schools should work 
together in a common research programme. 
This view, he said, was held by the Govern- 
ment, which, according to the last speech 
from the Throne, was willing to support 
such a movement in the widest sense. 

The Prime Minister, Dr. L. J. M. Beel, 
in his reply, quoted a modification of a 
well-known saying, namely, ‘that every 
country had the engineers it deserved.” 
He recalled the aye-long fight which 
Dutch engineers had waged against the 
sea. Dutch shipbuilders, too spoke the 
world shipbuilding language and had built 
ships from the earliest times to modern 
days. He mentioned advances made in 
various fields of engineering and said that 
the Netherlands owed much, not only 
to its jurists, but its engineers. 

In the name of the Government, he ex- 
pressed thanks to the engineers for all 
they had done for their country, through 
their Institution and hoped that it would 
continue to further the spirit of comrade- 
ship and maintain the high standard of 
the engineering profession, which had done 
80 much fruitful work in the many branches 
to which he had referred. He wished the 
Institution many successful years. 

After a fine rendering of J. 8. Bach’s 
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“ Air on the G String,” an opportunity 
was taken to connect the meeting by wire- 
less with the Institutions two groups in 
Batavia and the Dutch West Indies. A 
speech by Ir. P. Honig, President of the 
Netherland’s East Indies Group in Batavia 
was relayed and was followed by another 
speech from Dr. Ir. J. F. Groote, President 
of the West Indies Group at Willemstad. 
Dr. Ir. Ringers replied. 

Sir William Halcrow, President of the 
institution of Civil Engineers, London, 
then spoke on behalf of all the foreign 
engineering societies represented. He made 
particular reference to the close associations 
which had bound the two Institutions and 
had existed between Dutch and British 
engineers. He recalled the founding of the 
Dutch Institution and the part played by 
Frederik Willem Conrad, who was a member 
of the Institution of Civil Engineers and 
read papers at its meetings in 1844 and 
1847. Conrad became friendly with the 
then secretary of the Institution, Mr. Charles 
Manby, who, it is believed, gave to him 
valuable advice, as the result of the experi- 
ence gained by the older body. The inau- 
gural meeting took place on August 31, 
1847, and The Koninklijk Instituut Van 
Ingenieurs was formally established by 
Royal Decree in February, 1848. Anything 
the English engineers had done, he said, 
must be balanced against the debt which 
Britain owed to such men as Cornelius 
Vermuyden, Joas Johnson and Peter Morice. 
He congratulated, on behalf of the foreign 
delegates, the Netherlands Institution on 
attaining its centenary and expressed the 
hope that it would grow from strength to 
strength in serving the engineering pro- 
fession in Holland and advancing the science 
of engineering in all its branches. Finally, 
Sir William expressed the hope that in the 
future the national engineering societies 
of the various countries represented would 
work towards the closer collaboration be- 
tween themselves. It would be a happy 
result of the Centenary meeting if such a 
development were to be started. He felt 
that a surer way of ensuring that the right 
contacts were made between professional 
engineers was through their national engineer- 
ing societies, rather than through any fresh 
organisation. 

Professor Dr. A. J. Kluyver, President 
of the Netherlands Royal Academy of 
Sciences, then spoke on behalf of the Dutch 
organisations representing pure and applied 
sciences. He said that the Academy had, 
as one of its tasks, the helping of every 
branch of science. Ae dealt at some length 
with scientific development in the Nether- 
lands and closed his speech by emphasising 
the fact that the spirit of the founders 
and leaders in the Institution had always 
worked to help other organisations, 
with which it had come into contact. In 
the name of all these organisations, he 
thanked the Institution and with regard 
to the future he hoped the same wide view 
would always prevail. 

The solemn commemoration meeting closed 
with a rendering of Henry Purcell’s ‘‘ Cha- 
conne in G,”’ which was beautifully played. 

After the meeting the Council of the 
Institution was gathered in the Rolzaal 
or robing room, when an opportunity was 
given to present to it centenary congratu- 
lations. 

On the evening of Tuesday, September 
23rd, the Official Dinner was held in the 
Kurhaus at Schevenigen. 


(To be continued.) 
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Small Firms and the Export 
Drive 

In a Journal note of September 12th, we 
recorded the visit of a deputation from the 
National Union of Manufacturers to Sir 
Stafford Cripps, the President of the Board 
of Trade, which emphasised the important 
part played by small and medium-sized manu- 
facturing firms in the nation’s industrial out- 
put, and suggested several ways in which the 
expansion of output might be helped. It is 
now announced that the National Union, 
which represents more than 4000 British 
manufacturers and thirty-five affiliated asso- 
ciations, is to make an enquiry among medium- 
sized and smaller firms, to find how their 
output can be used and increased for the export 
drive. As we have already recorded, two- 
thirds of the total industrial production comes 
from such firms and the opinion of the union 
is that there must be many goods, components 
or materials, which while in every way suitable 
for export, have not been sent overseas because 
the smaller firms are not in a position to main- 
tain the necessary export machinery. When 
the results of the enquiry are received they 
will be examined by a special committee 
recently appointed, which will pay special 
attention to the manufacture of components 
and materials supplied to other manufacturers 
for incorporation in goods for export purposes, 
to ensure that any attempt to impose priorities 
in industry will not result in the holding up 
of semi-finished goods in other factories. 
At a national meeting of members of the 
National Union of Manufacturers, which will 
be held at the end of October, the results of 
the enquiry will be discussed, after which 
they will be placed before Mr. Harold Wilson, 
the President of the Board of Trade, who 
has been responsible for the export drive. 
The union has also established a new depart- 
ment which will act as a co-ordinating medium 
for the affiliated trade associations and will 
be in a position to deal also with any individual 
problems. 





Radiolympia 

THE fifteenth national radio exhibition, 
and the first to be held since the war, opened 
at Olympia on Wednesday, October ist, and 
remains open daily except Sundays from 11 
a.m. to 10 p.m. until October llth. There 
are 190 exhibits, covering an ever-widening 
field in domestic radio and television, com- 
munications, radar and other navigational 
aids, electromedical apparatus and a variety 
of electronic instruments and equipment for 
industrial purposes. In domestic radio as 
in television, some of the improvements fore- 
shadowed by wartime technical developments 
have not yet matured. Nevertheless, more 
than one manufacturer has succeeded in pro- 
ducing a miniature portable set that is not 
much larger than a camera. It is perhaps in 
the design of radio communication equipment 
that the most striking progress has been made 
since 1939, and during our visit we saw an 
interesting example of compact design in a 
mobile transmitter-receiver set, which is avail- 
able as an A.M. or F.M. equipment. In air 
and marine navigation, too, there is ample 
evidence that technical progress made in 
response to military needs finds commercial 
application in peacetime. Here the visitor 
can see examples of radar navigation equip- 
ment, an ingenious radio compass and a new 
device designed to simplify navigation with 
the hyperbolic systems by automatically com- 
puting the course and range of a given destina- 
tion. Improved technique implies improved 
facilities for measurement and a number of 
firms are displaying cathode ray oscillographs 
and other forms of electronic measuring instru- 
ments. High frequency heating equipments, 
which are widely employed in other industries 
as well as radio are exhibited in considerable 
variety for processes such as preheating 
moulding powders, and welding thermoplastic 
materials. Other equipments are designed for 
hardening, soldering, sintering and melting 
metals. 
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An Historical Review of 
Portsmouth Dockyard* 


By VICE-ADMIRAL L. V. MORGAN, C.B., 
C.B.E., M.V.O., D.S.C.t 


No. Il—(continued from page 302, Sept. 26th) 


WE now come on to the period taking us up 
to the end of the seventeenth century. At 
the latter part of Charles I’s reign Portsmouth 
Dockyard was on a fair road to prosperity, 
but was still very overshadowed by the import- 
ance of the Thames yards ; but from the middle 
of the seventeenth century it was to advance 
without any of those major periods of depression 
which had marked its earlier history. 

During the Commonwealth considerable pro- 
gress was made both in the building of ships 
and in efficient administration of the Navy, 
and in its turn Portsmouth was to benefit. 
During the Commonwealth, too, our sea 
supremacy was first threatened during the 
first Dutch war, 1652 to 1654, and this was the 
first of three purely naval wars. Throughout 
the Dutch wars the huge Dutch fleet and sea- 
borne trade endeavoured to sail up and down 
the narrow seas unmolested. In this way they 
avoided the long and hazardous voyage round 
the north of Scotland, and so our sea supremacy 
in the narrow seas was directly threatened, and, 
as was natural, this again tended to give the 
Royal Dockyard of Portsmouth pre-eminence. 

At the end of the first Dutch war the question 
of the supremacy of the seas was still in doubt, 
and at the end of the second Dutch war, 1664 
to 1667, our command of the sea was even more 
in doubt, and one reads: “Led by fresh 
deserters, De Ruyter raided the Thames and 
burnt and captured four British battleships ’”»— 
the most shameful incident in the history of 
the British fleet, or, put more fairly, in naval 
administration. 

This is all the more interesting as Mr. Pepys 
had become Clerk of the Acts, virtually Secre- 
tary of the Navy Board, in 1660, and he held 
this appointment till 1673, after which he 
became Secretary of the Admiralty till 1679. 
I think it will be generally accepted that Mr. 
Pepys was one of the greatest naval adminis- 
trators, and some of his outstanding reforms 
still live to this day. 

After the end of the second Dutch war Mr. 
Pepys was not long in bringing his reforms into 
practice, and although the Royal Navy and 
Royal Dockyards undoubtedly waned after 
that war, it was largely due to his energy and 
skilful administration that a successful third 
Dutch war was fought, 1672 to 1674. In 1667, 
£600,000 was voted for the building of thirty 
new naval ships, and Portsmouth got its quota. 
This drive was again almost entirely due to 
Mr. Pepys. In fact, I think it is fair to say 
that no period in history is more important 
to the British naval development in general, 
and Portsmouth in partcular, than the latter 
half of the seventeenth century. The money 
for a new dry dock was voted in 1662, although 
there seems to be some doubt when the dock 
was completed. On its completion, together 
with the one finished in 1658, Portsmouth 
would have had two docks. Additional store- 
houses, a boat-house and wharves were also 
built at this time, to be followed in 1664 by 
a mast-house and gun-wharf. 

I was interested to read that in 1666 the 
proximity of Portsmouth to the New Forest 
and Forest of Bere again came into prominence, 
and helped to give Portsmouth a lead over the 
dockyards on the Thames. It was Sir Anthony 
Deane’s judgment that “‘ all the King’s forests 
and private men’s timber within 20 miles of 
H.M. dockyards in the River Thames will not 
afford. timber knees and standards to build 
two first rates and six second rates in four 
years,” whereas Portsmouth with the New 
Forest and those of Waltham and Bere to 
draw from was much better off in this respect. 

The years 1670 and 1673 were the busiest 
that Portsmouth Dockyard had ever experi- 
enced, and it made such rapid progress that 
it was quickly becoming the leading naval 
*Abstracted from a paper read at the meeting of the 
Institution of Naval Architects in Portsmouth on 


September 23, 1947. 
+Admiral Superintendent, H.M. Dockyard, Portsmouth. 
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port. Broadly speaking, this time of naval 
activity and expansion came to an end, tempo- 
rarily, in 1679, and then we read of five years 
of rapid decay. In fact, the whole period from 
1679 to 1684 was a lamentable one, and Ports- 
mouth Dockyard experienced the same neglect 
as characterised naval adrainistration in other 
directions. However, during Mr. Pepys’ second 
term as Secretary of the Admiralty, 1684 to 
1689, rapid progress was once more made ; 
one dry dock at Portsmouth was repaired in 
1685, and a further single dry dock, twenty new 
storehouses, and additional wharves were 
built in the same year. The single dry dock 
referred to here may be that for which money 
was voted in 1662, as I have been unable to 
trace when this one was completed. I was 
interested to read in one book which I studied 
that in 1666 one of my predecessors called 
Middleton thought that the sea-going officers 
frequently knew little of what they demanded 


HARBOUR 





“THE ENGINEER™ R 


PORTSMOUTH DOCKYARD, 1754 


from the Royal Dockyards. In fact, he 
** believed that some of the commanders knew 
as well what they demanded as a horse, when 
he has oysters in his manger, knows how to 
eat them.” : 

During his last period as Secretary of the 
Admiralty, and in an endeavour to tighten up 
the administration in the Royal Dockyards, 
Mr. Pepys issued instructions to the Com- 
missioners of the Dockyards, dated April 19, 
1696, which make absorbingly interesting 
reading to-day. These instructions require 
the Commissioner, or Admiral Superintendent 
as he is called to-day, ** to reside in the dockyard 
in the dwelling-house usually enjoyed by the 
Commissioner of the yard there.” It confers 
on him a salary of £500 and a staff of two clerks 
of his own appointment at salaries of £50 and 
£60 respectively. 

(NotE.—The Admiral Superintendent has 
twenty-six clerks in his own office to-day and 
there are 1209 in the dockyard altogether.) 

The patent also requires all orders to the 
yard officers to pass through his hands. 

Later the instructions require the Com- 
missioner : 

(1) Not to absent himself from his dockyard 
without the licence first had to that purpose 
from ourselves or our Lord High Admiral or 
the written assent of the body of our said 
Commissioners. 

(2) To be accountable for the performance of 
all orders. 

(3) To keep the officers of the yard to their 
constant and personal attention upon their 
settled duties, all pretences to the contrary, 
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absences owing to sickness being excepteg 
being set aside, leave of absence being grantej 
in writing by the Commissioner only and for , 
specific action and time, power being give, 
to fine and suspend offenders pending « repor 
to the Lord High Admiral or the Body of the 
Commissioners. 

(4) To report his observations on the bg. 
haviour of all officers. 

(5) To have a strict eye to the capacity 
strength and industry of the workmen. “i 

(6) ‘To inform himself properly of the conduct 
of the several officers under his inspection. 

(7) For the better prevention of embezzle. 
ment, the Commissioner is not only to promote, 
as far as possible, the regularity of the ney 
system for keeping account of the receipts and 
issues of stores, but he is also to be frequent 
in his visiting the workmen at their departure 
out of our said yards, keeping a strict and 
severe eye upon the respective porters of the 
same, and to the attendance given at the ates; 
is also to visit and check up all present, and 
prevent all future, back doors or other outlets 
more than the public gates leading into and 
out of the yard ; and lastly, to be as frequent 
as he may and the distance of places will admit, 
in his nightly rounds in and about each of our 
said yarcs. 

(8) To apply himself to the Body of the Board 
for advice. 

(9) To see that the officers of the yards 
keep constant journals of each day’s principal 
transactions and business within their several 
provinces. 

(10) To see that no work is taken in hand 
without a proper estimate and a warrant from 
three or more of the Commissioners, authorising 
the doing of the same. 

(11) To govern himself by the standing 
rules of the Navy. 

To my mind, and knowing the Admiral 
Superintendent’s orders to-day, I think the 
foregoing, which is only a portion of the 
instructions, of course, represent a very intelli- 
gent and far-seeing appreciation on Mr. Pepys’ 
part, because until his day, and at times since, 
things have been lax in the Royal Dockyards. 

We now come on to the eighteenth century, 
and I notice that the wall round the dockyard 
at Portsmouth was one of the early activities 
of this century, as it was begun in 1704 and 
finished in 1711, and it still stands in its original 
form between the Main Gate and Marlborough 
Gate. Broadly speaking, the eighteenth century 
was a period of continuous growth of the 
Royal Navy and Portsmouth Dockyard, though 
there were periods of relapse and _ lethargy 
between wars. During the wars of the Spanish 
Succession and the Austrian Succession, Great 
Britain came into conflict with Spain and 
France, but after the peace of Aix-la-Chapelle 
in 1748 England once more fell into the trap 
of hopeless lethargy, and once again in our 
history the British Navy and Portsmouth 
Dockyard were allowed to wane. 

The greater part of the eighteenth century 
was clearly one of great commercial rivalry, 
and it was not long before we were embroiled 
in the Seven, Years’ War and the American 
War of Independence. These wars brought 
us into conflict with France and Spain. The 
Seven Years’ War brought nothing but honour 
to the Royal Navy, but after the peace the 
Navy, and again Portsmouth Dockyard, were 
once more allowed to deteriorate. We were 
engaged in the American War of Independence 
from 1775-83, but seeing us engaged in the 
West, and bearing in mind the rivalry in trade 
then existing, France, Spain and Holland 
adopted a policy of revenge, France joining 
in against us in 1778, Spain in 1779, and the 
Dutch in 1780. The British Navy was sorely 
in adversity, and the Treaty of Versailles, 
which ended the American War of Independence, 
was indeed one of humiliation so far as we were 
concerned. 

After the American War of Independence the 
people of Britain came to their senses, and the 
Navy and Portsmouth Dockyard expanded 
and improved once more, and continued to 
do so right up to the time of the French Revo- 
lution in 1789, and, indeed, right through the 
Napoleonic Wars till the end of 1815. As 
an example of this expansion, in 1793 there 
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were 113 ships of the line, and a grand total 
of 304. During the war with France this 
umber increased to 125 ships of the line and a 

dtotal of over 700. On page 301, is a photo- 
graphic reproduction of a contemporary en- 
raving of the launch of H.M.S. ‘ Prince of 
Wales” at Portsmouth in 1794. The presence 
of King George III at the launch is indicated 
by the Royal Standard. In 1809 there was a 

d total of 722 ships in the Royal Navy. 
To show the growth of Portsmouth vis-a-vis the 
other dockyards, I note that in 1783 £65,198 
was spent on the enlargement and improve- 
ments of Portsmouth, Woolwich, Chatham, 
and Plymouth Dockyards. Of this sum Ports- 
mouth absorbed no less than £43,000. The 

nditure covered large reclamation of land, 
the building of storehouses, workshops, and 
wharves, besides increased sums spent on 
wages. Despite this expansion, towards the 
end of the eighteenth century corruption in 
the dockyard was allowed to creep in once 
more, and Lord St. Vincent wrote in 1799: 
“Nothing but a radical sweep in the dock- 
yards could cure the enormous evils and cor- 
ruptions in them.” This situation was not 
thoroughly rectified until Queen Victoria’s 


I 


ign. 

The dockyard suffered three severe fires in 
the eighteenth century, in 1760, 1770, and 1776. 
The fire in 1760 was due to lightning, but those 
in 1770 and 1776 were due to sabotage. 

In December, 1797, the first steam engine 
was installed in the dockyard for pumping 
docks. 

In the early part of the nineteenth century 
it is of the greatest interest to note that a 
canal between London and Portsmouth was 
planned in 1817 and again in 1825. In fact, 
in 1817 a Bill was actually passed in Parlia- 
ment to this end, though the canal itself was 
never started. 

After the great war with France, and true 
to our early history, decay and reduction in 
all branches of the Service and dockyards 
set in. However, the pendulum began to swing 
back again towards the middle of the nine- 
teenth century, when not only was corruption 
in the Royal Dockyards greatly lessened, 
but considerable improvement was made in 
Portsmouth Dockyard itself. 

About the middle of the nineteenth century, 
rightly or wrongly, a large sum of money 
was spent on the shore defences of Portsmouth, 
on account of the French scare in 1843, when 
an invasion by the French was seriously feared 
and talked of. 

So far as shipbuilding is concerned, the 
first wooden paddle-steamer built and launched 
in Portsmouth Dockyard was the ‘* Hermes.” 
She was coppered at Portsmouth and then 
sent up the Thames to have her engines fixed, 
and I read in an extract from the Hampshire 
Telegraph, dated Saturday, June 27, 1835, 
that this ship would “then be employed on 
the packet service.” 

The first screw vessel to be built in Ports- 
mouth Dockyard was the ‘“ Rifleman,” in 
1846. The “‘ Rifleman ’’ was a steam gun- 
vessel and was floated out of dock in August, 
1846. She was masted the next day and took 
on board 200 tons of iron ballast. Like the 
“Hermes,” she proceeded up the Thames to 
have her serew propeller engines fitted, which 
were manufactured by Messrs. Miller and 
Rosenhill. 

Her armament was six guns, two pivot shell 
guns and four broadside medium 32-pounders, 
which at that time were comparatively heavier 
than in any other steamer in the Service. 

The last sailing ship to be built in Ports- 
mouth Dockyard was the ‘‘ Leander,” in 1848. 
She was built in a dock on the plan of Mr. 
Blake, late Master Shipwright, and was floated 
out, the ceremony of christening having been 
performed by the eldest daughter of the Super- 
intendent, Rear Admiral Prescott. The 
“Leander ” commenced building on June 7, 
1845, and was constructed upon a novel design 
embracing the most valuable auxiliaries to a 
perfect sailing man-of-war. Her bow was 
very bluff, which enabled two guns on each 
deck to be fired right ahead in line with the 


keel. She had a very handsome stern and - 
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most capacious inboard accommodation. Her 
dimensions were as follows :— 
Length on the water-line ... 18lft 4}in 
Length of keel for tonnage 148ft 11l}in 
Extreme breadth... ... ... 50ft 9in 
Breadth for tonnage 50ft lin 
Breadth moulded 49ft 4in 
Depth of hold wes 15ft 8in 
Draught of water :— 
Forward OT a See ae 
IN, 604 deny’ ip ads'c age vged:i case, >, Sa 


I understand that in the Spithead review 
of 1897 Queen Victoria was greatly disturbed 
to see a steamboat called the ‘“ Turbinia ”’ 
steaming round Spithead at a speed of 34 
knots, far in excess of anything we had in the 
Royal Navy. I believe, too, that Her Majesty 
ordered the “‘ Turbinia ” to proceed elsewhere. 
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of mud-land was commenced on the north 
side, upon which further storehouses and a 
wharf were built, and about 18 acres 
were added, extending the dockyard south- 
wards to the present Main Gate, which, together 
with the wall, was built between 1704 and 
1711. In 1723 George I added about 17 
acres by further reclamation. The size of the 
dockyard had thus gradually extended, and 
the area occupied by the dockyard in 1723 
was approximately 71 acres. Between 1753 
and 1793 land was reclaimed from time to 
time, including the area behind the present 
South Railway Jetty, known as Watering 
Island. In 1802 a new basin, now known as 
No. 1, or Ship Basin, was opened, and saw- 
mills and steam pumping engine, metal mills 
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LAND ACQUIRED FOR PORTSMOUTH DOCKYARD AT VARIOUS DATES 


mouth Dockyard in 1754 and its expansion 
during the centuries. I think it would not be 
out of place to give here a brief written descrip- 
tion of the physical development of the dock- 
yard from its earliest days. 

We have seen that in 1212 King John first 
built his mud wall round “ the docks.” It is 
not easy to say precisely where this was, but 
probably just to the northward of King’s 
Stairs. 

We have it on record that Portsmouth 
Dockyard remained insignificant until Henry 
VII’s time. In 1485 the first dry dock was 
built, and the size of the dockyard was then 
little over 8 acres. In 1623 the dry dock 
was filled up. In 1650 there was no mast- 
house, no dry dock, 100 or less shipwrights, 
and only one team of horses. In 1656 a new 
dry dock was ordered to be built, and this 
was completed in 1658. During the Common- 
wealth 2 acres were added in 1658 on the 
east side, about seven more acres were added 
in 1663 on the south side, and nine more in 
1677 on the east side. On February 28, 1662, 
money was voted for a second dry dock, 
but there seems to be some doubt as to when 
this dock was actually completed. At any 
rate, when it was, Portsmouth had two docks. 

During the eighteenth century Portsmouth 
Dockyard made great progress. In the early 
part of the century reclamation of 10 acres 


to read that wages were first paid weekly to 
the workmen in Portsmouth Dockyard in 
1813. 

Around 1843 17 acres of land were acquired 
in order to provide for the adoption of steam 
in the Navy. A new basin, No. 2, or Steam 
Basin, was constructed, and four new docks 
and several large buildings were erected. The 
basin was opened by Queen Victoria on May 25, 
1848. 

In 1864 the work was commenced on what 
was known as the “ Dockyard Extension,” 
which included the absorption of about 84 
acres of land occupied partly by old fortifica- 
tions and an area known as Pest House Fields ; 
the reclamation of about 93 ‘acres of mud-land 
was also carried out. Parts of these areas, 
however, have since been allocated for purposes 
other than those of the dockyard. By 1860 
the size of the dockyard had already reached 
99 acres, which included eleven docks, one of 
which, that north of No. 5 Slip, has since been 
abandoned and filled in; and two basins, 
together covering 10 acres. The extension to 
which I have just referred.increased the size 
of the dockyard to 261 acres, and included 
the addition of Nos. 3, 4 and 5 basins, three 
docks, two locks, and 13,000 more feet of 
wharfage, two further docks being subsequently 
built. Four of these docks were capable of 
receiving the largest ships of the Navy. It 
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is interesting to note the names of the three 
basins, No. 3 being the Fitting-out Basin, No. 4 
the Rigging Basin, while No. 5 was the Repair- 
ing Basin. The excavation of these later basins 
and docks was largely executed by convict 
labour and the material excavated was used 
for reclamation around Whale Island, which 
increased its size from 114 to 74 acres, and 
upon which is now established the Gunnery 
School, H.M.S. “‘ Excellent.” 

Between 1888 and 1912 further small addi- 
tions totalling 15 acres were made in the dock- 
yard, mostly to the eastward of Marlborough 
Gate, while just before the 1914-18 war basins 
Nos. 3, 4 and 5 were altered to form one large 
basin, the present basin No. 3, and at the same 
time the two large ““C ”’ and “‘ D” locks were 
constructed to allow capital ships to enter the 
basin, these locks also being arranged for use 
as docks. 

Between 1938 and 1944 5 acres of land were 
purchased outside Marlborough Gate to bring 
the area known as the Marlborough Salient 
into the dockyard, this salient of privately 
owned land having restricted dockyard develop- 
ment for some time. The present area of the 
dockyard, including the Tidal Basin, is upwards 
of 290 acres, but negotiations are proceeding 
to take in forty-five further acres of land, not 
including that required for barracks purposes, 
to expand the dockyard. 

There were at one time five building slips 
used as such, but at present only one of these, 
which has been very considerably enlarged, is 
used for building, the rest having been appro- 
priated for other purposes. . 

The original Steam Factory at Portsmouth 
was primarily concerned in making boilers. 
At the time the Steam Factory was put up 
it was the Admiralty policy to make boilers 
for the fleet, but to engine the ships from private 
firms. That did not last long, and the Steam 
Factory, and indeed the main factory in Ports- 
mouth Dockyard to-day, as in other dockyards, 
deals only with repairs. Since the latter part 
of the nineteenth century and the early part 
of the twentieth century the workshops have 
been gradually and systematically brought up 
to date by the addition of modern engineering 
and electrical factories, boiler shop, smitheries, 
shipbuilding shops, ship fitting shops and 
storehouses. To-day there are fourteen docks 
and four locks in which ships can be docked 
down (a fifteenth dock being permanently 
occupied by H.M.S. “ Victory ”’), one floating 
dock and various boat slips, and the large 
building slip has been equipped with modern 
cranes in place of derricks. 

From the middle of the nineteenth century 
Portsmouth Dockyard progressed steadily until 
1919 because we were faced with the German 
threat towards the end of the nineteenth 
century and early twentieth century, culminat- 
ing in the 1914-18 war. This leads us to recent 
history, weil known to all who are grown up 
to-day. Suffering a decline and unemployment 
after the 1914-18 war, it was not until about 
1937 that it was realised that we were faced 
with yet another crisis, and serious efforts 
were made to build up the fleet and modernise 
Portsmouth Dockyard still further. There 
followed, of course, the Second World War. 

During the first half of the twentieth century 
Portsmouth has maintained its position as the 
premier port and dockyard of the Royal Navy. 

The steady and regular building of large 
naval ships at this yard, which had been the 
policy for the last twenty years or so of the 
nineteenth century, was continued up to the 
latter part of the first Great War, the series of 
battleships beginning with the “‘ New Zealand ” 
in 1903 and ending with the ‘“‘ Royal Sovereign ”’ 
in 1917. Although only two of these ships, 
* Queen Elizabeth” and “ Royal Sovereign,” 
remain in existence as warships, they all con- 
tributed to naval history in one or both of the 
Great Wars, and particular mention should, 
perhaps, be made of three of them. 

“* Dreadnought,”’ built in record time between 
early October, 1905, and the end of 1906, 
inspired by the mind of that great sailor, Lord 
Fisher, and designed by Sir Phillip Watts, 
Director of Naval Construction, was to create 
some sensation among major naval powers and 
set the lead and the pattern in many important 
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aspects of design for all capital ship construction 
for many years. 

“Tron Duke,” completed early in 1914, 
was flagship of the Grand Fleet in the early 
years of the first Great War, and played a 
worthy part in that application of sea power 
which in large measure was responsible for 
the defeat of Germany. 

** Queen Elizabeth ” has a striking record of 
war service in both Great Wars. Completed 
about the end of 1914, she was employed in 
1915 in the bombardment of the Turkish 
positions in the Gallipoli peninsula, and later 
became the flagship of Earl Beatty in the Grand 
Fleet. She took an active part in the second 
treat War, largely in the Mediterranean. 

The steady increase in size of capital ships 
in the first quarter of the present century has 
reached the stage where the building of modern 
capital ships is beyond the physical limitations 
of the slip at Portsmouth Dockyard, and it 
may be that “‘ Royal Sovereign ”’ will have been 
the last battleship to be built at this yard. 
At any rate, the building of warships at Ports- 
mouth has been restricted since 1917 to cruisers, 
destroyers and submarines. 

This factor of the size of modern battleships, 
and the limitations imposed on naval expansion 
by the Washington and London Treaties, have 
tended towards the use of Portsmouth Dock- 
yard very largely for the reconstruction, refit 
and repair of warships, and in this capacity 
the yard has played a considerable part during 
the past thirty years. The lessons learned in 
the first World War regarding the need for 
protection against underwater attack by 
torpedoes resulted in the fitting of bulges to 
all existing capital ships, and between 1915 
and 1929 this large structural alteration was 
carried out at Portsmouth, concurrently in 
many cases with other important work of 
modernisation, in about a dozen battleships 
and two aircraft carriers. 

The work of reconstruction, refit and repair 
of naval ships was Portsmouth Dockyard’s 
main contribution to the development and 
maintenance of the Navy during the period 
between the two Great Wars, and in particular 
during the recent war, when the port was the 
principal naval launching base for the great 
attack on the Normandy coast in June, 1944. 
Apart from the preparation of hundreds of 
vessels for the attack, the building of many 
of the components of the Mulberry Harbour 
was carried out in the dockyard, and the head- 
quarters of the Allied Naval Commander-in- 
Chief was established in close proximity. 

In keeping with its position as premier naval 
port, Portsmouth has been closely associated 
with research, experiment, and training affect- 
ing the technical equipment and personnel of 
the Navy. The establishments concerned with 
training and development in naval gunnery, 
H.M.S. ‘“ Excellent,” torpedoes and under- 
water weapons, H.M.S. ‘‘ Vernon,”’ communica- 
tions, H.M. Signal School, and navigation, 
H.M.S. “ Dryad,’’ were all established in 
Portsmouth or its close vicinity, as was also 
the radar and electrical training establishment, 
H.M.S. “‘ Collingwood,”’ in recent years. In the 
field of technical and scientific development 
a great deal of early work in the technique and 
practice of electric welding and underwater 
welding and cutting was carried out at Ports- 
mouth Dockyard. It is interesting to note 
in these days when scientific research is given a 
good deal of publicity that the Admiralty 
Chemical Laboratory was established in Ports- 
mouth Dockyard in 1870, and the Central 
Metallurgical Laboratory in 1936, from which 


’ dates these establishments have been gradually 


built up. Members of the Institution of Naval 
Architects will hardly need reminding that the 
Admiralty Experiment Works was established 
at Haslar under the superintendence of R. E. 
Froude in 1887, when it was transferred from 
Torquay, or of the enormous contribution 
which that establishment has made during the 
past sixty years to the problems of ship form, 
resistance and propulsion. Perhaps less well 
known is its younger neighbour at Haslar, the 
Admiralty Oil Fuel Research and Experiment 
Establishment, where research into problems 
concerning fuels and boiler development are 
carried out. 
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Since 1900 Portsmouth Dockyard hag bul 
eleven battleships, ten cruisers, four dostro ‘ 
and seven submarines. ™ 

I think it has been abundantly shown thas 
the British Fleet, and therefore the 
Dockyard of Portsmouth, waxes and 
according to our foreign policy of the tine 
which policy may have appeared to é 
from time to time a greater or lesser ey 
power in the background to give effect to th 
policy. 

Perhaps I might be allowed to add that wh 
the British Navy and its means of mawintenang 
have been allowed to wane, and even for a tin, 
to be shelved and forgotten, prolonged Peace 
has not necessarily ensued. Our weakney 
at sea has, in fact, more than once bee a gop, 
tributory factor to another war. 

I would like to finish by quoting words | 
read in one of Professor Callender’s books 
words which we should, I think, be wise ,, 
remember: “A Navy (and indeed « Roya 
Dockyard) cannot be improvised any mop 
than a garden. Both need unstinted time an; 
care and both can be ruined by a few veaps of 
neglect.” 


Mechanised Sugar Beet 
Harvesting 


ABOUT two years ago a party from this 
country visited North America to study the 
mechanisation of the sugar beet harvest there, 
The party included Mr. J. Bradley and Mr, 
W. J. West, of the National Institute of Agri. 
cultural Engineering, and Mr. H. 8. Taylor and 
Mr. F. E. Thornhill, of the British Sugar Cor. 
poration, and a report on their investigation 
has recently been published by H.M. Stationer, 
Office in the ‘“‘ Agriculture Overseas ”’ series, 
The main sugar beet areas of North America 
were visited so that practical operations in the 
field might be studied and first-hand information 
obtained on the research and development work 
undertaken by university centres, sugar factories 
and agricultural machinery makers. 

The report emphasises the wide variety of 
conditions which prevail in the North American 
sugar beet areas, and also shows what progres 
has been made in mechanisation in each major 
growing area. On account of this variation in 
conditions, several approaches have been made 
to the problem of beet harvesting by completely 
mechanical means, and some detailed descrip. 
tions are included in the report of the principal 
mechanical havesters which have been evolved. 

In considering the suitability of American 
practices for British conditions, the report 
points out that because of the wet soils often 
to be found in this country at beet harvesting 
time, special attention must be paid to improved 
methods of lifting in order to reduce the 
problem of cleaning the beet. Each of the 
various types of sugar beet harvester used in 
America, the report says, would have its limita- 
tions when employed under British conditions, 
and though mechanical loaders could be used in 
some areas in this country, it seems likely that 
stones would be a serious handicap on most 
soils. 

The conclusion reached in the report is that 
windrowing of the beet and tops, together with 
the use of mechanical loaders, offers the best 
approach to the problems of sugar beet harvest- 
ing here. It is recommended that American 
mechanical loaders should be modified to meet 
British conditions, the modifications suggested 
including the provision of a type of elevator 
which does not make use of the rod link potato 
chain; a mechanism for knocking the beet; 
a stone separating device ; and a side-delivery 
loader with nearside delivery to fit in with 
right-hand drive vehicles. There is also included 
in the report a survey of the general lines on 
which research and development work are 
carried out in the U.S.A. This survey and the 
information describing the latest American 
machines and practices will undoubtedly prove 
a useful guide to agricultural engineers inter- 
ested in promoting the mechanisation of sugar 


‘beet harvesting in this country. 
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HE Minister of Supply has made the Control 
T of Iron and Steel (No. 60) (Scrap) Order, 
the Control of Iron and Steel (No. 61) Order, 
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.. Scotch foundry 
... Cylinder and refined iron . 
.. Refined malleable pig iron.. 


... Colliery Arches and A 
. Pit props 


Iron and Steel Control Orders 


and the Control of Bolts, Nuts, Screws, &c. 
(No. 14) Order, all of which came into force on 
The effect of the Orders is to 


Product. 
Pia Irnon— 


... Hematite pig iron—zone Index 


Book, extras and allowances 


... Foundry and forge pig iron 
.. Low phosphorus foundry pig iron 


... Staffordshire blast-furnace low- 


phosphorus foundry pig iron 
ig.iron uF 


Cold blast pig iron 


.. Blast-furnace ferro- “manganese. 


.. Billets, blooms and slabs for re- 


roliin 


.. Billets, Ticcans and slabs for forg- 


ing, drop forging and stamping 


.. Blooms to Admiralty Spec. 38 for 


hull and + ged ar 


.. Tube steel billets.. 
.. Gun billets ... 


. ALLoy Street BInLets anp Barks 


.. ALLoy SteeL Wire Rops 
.. Starntess STEEL anp IRon 


.. SHELL STEEL 


.. TIN-PLATE AND SHEET Bags ... 


. Wire Rops 


Heavy Street Propvucrs— 


.. Heavy steel bars, sections and 


Plates 


.. Steel sheet piling... 


Ratts— 


.. Heavy rails ... 
.. Light rails 






October Ist. 
Remarks. 


Increased by lls. to 16s. 6d. per ton, 
according to zone 
No change 


Increased by 18s. per ton 

Increased by 11s. to 16s. 6d. per ton, 
according to zone 

Increased by 14s. 6d. per ton 


Increased by 13s. 6d. per ton 
Increased by 13s. 6d. per ton 
Increased by 13s. 6d. per ton 
Increased by 18s. 3d. per ton 
Increased by 17s. per ton 

Increased by 15s. per ton 

Increased by 10s. 6d. per ton 


... Spiegeleisen . fe! io 
... FORGING INGors... ais bas wae 
BritLeTs, BLooms aNnp SLABs— 


Increased by 15s. per ton 
Ditto 


Increased by 12s. 6d. to 18s. per ton, 
according to size 

Increased by 15s. per ton 

Increased by 30s. per ton 


Increased by 15s. 
23s. 6d. per ton on 
per ton on bright re 


- ton on billets 
lack bars, and 34s. 

Increased by 23s. 6d. per ton 

No change 


Similar increases as for steels of com- 
mercial quality 


Increased by 15s. per ton 
Increased by 20s. per ton 


Increased by 18s. 6d. per ton 
Ditto 


Increased by 16s. per ton 
Increased by 21s. per ton 


CoLLIERY ARCHES AND ACCESSORIES— 





TIES... 


I d by 24s. per ton 
Increased by 22s. per ton 


Re-Rotiep STEEL Propvucts— 


. Re-rolled bars, sections and hot 


rolled strip 


.. Cold rolled strip .. 


Glazing tees . 


.. Sash and casement  witons 
.. Gate channels. 


Bricut STeEEL— 


.. Bright carbon steel bars... 
.. Bright drawn carbon steel flats... 


SHEETs— 


Uncoated steel sheets, thinner 
than 3mm 


.. Coated steel sheets, thinner than 


as Cellactite sheets ... 


3mm 
Electrical sheets ... 


Robertsons sheets 


TIN-PLATE, TERNEPLATE AND 
Tin-plates 


Blackplates .. 


Tubes, Pires AND Fittrncs— 


Gas List steel screwed and 
socketed tubes and tubulars ... 


- Commercial quality mild steel hot 


finished seamless or lapwelded 
tubes and pipes (Gas List sizes) 

Commercial quality mild steel hot 
finished seamless or lapwelded 
tubes and pipes (other than Gas 
List sizes) 


. ~ ee seamless steel tubes 
d pipes 
“ Steel pipes to B.S.S. 534—16in to 


72in nom. bore 


- Hot rolled carbon steel hollows 
ds Perkine tubes, | oi. 0.0.) cee one 
- Loose flange ieee and Victaulic 


joint (shouldered type) tubes 
and fittings 


gh finished steel boiler tubes, 


. A.P.I. line pipe 


Increased by 21s. per ton 
Increased by 30s. per ton 
Increased by 21s. per ton 


Ditto 
Ditto 


Increased by 35s. per ton 
Ditto . 


Increased by 23s. 6d. per ton 
Increased by 22s. 6d. per ton 
Increased by 26s. 6d. per ton 
oun ~~ 2} points 


BLACKPLATE— 


Increased by 10}d. per box 
Increased by 23s. 6d. per ton 
Increased by Is. 9d. per box 
Increased by 18s. 4d. per ton 


Gross Pie pasa reduced by 2} to 2} 


poin 
Gross _ reduced by 2} to 2} 
points 


Increased by 27s. 6d. to 30s. per ton 


Increased by 25s. to 32s. 6d. per ton 
Increased by approx. 4 per cent 
Increased by 20s. per ton 

No change 

Discounts reduced by 2} to 3 points 
Discounts reduced by 2} to 2} points 
Increased by approx. 4 per cent 
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increase maximum prices of scrap iron and 
steel and of most iron and steel products con- 
sequent upon the increases in freight rates and 
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in the prices of coal and coke. 
We give below a list of Related Schedules Nos. 





1 to 105, inclusive, lodged under the Control of 
Iron and Steel (No. 61) Order, 1947, together 
with an outline of the alterations involved. 


Remarks. 


Increased by approx. 2} per cent for 
welded and approx. 14 per cent for 
solid drawn 

Increased by 2 per cent 


Ditto 
Increased by 1} per cent 
Increased by 2} per cent 


Increased by if per cent 
Increased by 1} per cent 
No change 


Ditto 
Ditto 
Ditto 


Hot finished increased up to 3 per cent 
Cold drawn increased up to 2} per 
cent 

Increased up to 2} per cent 

Increased by $ per cent 

Increased by 20s. 6d. per ton 


Increased by 3} per cent 


Percentage addition increased by 5 points 
Increased by 20s. per ton 


Increased by 30s. per ton 


Increased by 3d. per dozen Ib 
Increased by 30s. per ton 
Increased by 3d. per dozen lengths 
Increased by approx. 5 per cent 


-Increased by 45s. per ton 
Increased by 30s. per ton 

Increased by 3 points 

Increased by 5 points 

Increased by 5 points 

Increased by 30s. per ton 

Increased by 45s. per ton 

Ditto 





In d by 30s. per ton 
Ditto 
Ditto 

No change 


Increased by 20s. per ton 
Increased by approx. 3 per cent 


Inereased by 21s. 6d. per ton 
Increased by approx. 3 per cent 


Increased by 32s. 6d. per ton 
Ditto 


Percentage addition, 
points 


increased by 5 


Ditto 


Ditto 


Ditto 


Ditto 


No change 


Margin on heavy steel and re-rolled pro- 
ducts increased up to 5s. per ton 
Increased by 2s. 9d. per ton 


Schedule Product. 
No. 

56 ... Steel conduit tubes 

57 ... Cold drawn | hanical 
tubes 

58 ... Cold drawn seamless steel boiler 
tubes to B.S. 494 

59 ... Cold drawn Admiralty boiler 
tubes 

60 ... Cold drawn electrically welded 
steel tubing 

61 ... Electrically welded steel tubing... 

62 ... Aircraft steel tubing .. 

63 ... Aircraft stainless steel tubes to 
D.T.D. 207 and D.T.D. 211 

64 ... 12 per cent chromium stainless 
steel tubes 

65 ... Austenitic chromium nickel steel 
tubing 

66 ... Austenitic chromium nickel steel 
tubes for welding 

67 ... Hot and cold drawn tubes to 
Admiralty specifications 

68 ... Tube and pipe joints... . 

69 ... Malleable iron pipe fittings | 

70 ... Vertically cast pipes, spun iron 
pipes and standard socket and 
spigot special iron a 

71 ... Cast iron drain pipes, to B.8.8 
437 

72 ... Cast iron drain pipe fittings 

73 ... Angle cast pipes for gas and water 
purposes 

Wire anp WIRE Propucts— 

74 ... Mild steel wire and mild steel wire 
products 

75 ... Florists’ wire 

76 ... Stitching wire... 

77 +... Scaffold lashings .. 

78 ... Concrete mesh (fabrio ‘reinforce- 
ment) 

79 ... Brake cable and fine steel strand.. 

80 ... Special patented wire.. ; 

8l .. ire netting . 

.82 ... Wire nails .. 

83 ... Chain link fencing 

84 ... Patented steel roping wire.. 

85 ... Locked —— sued ode 

86 ... Wire ropes ... 

Foremnes— 
Be x80 eo forgings (joint section No. 
11) 

88 ... Steel forgings—F.F. schedules . 

89 ... Crank axles and — oe 

90 ... STEEL CASTINGS .. 

Rattway Tyres, WHEELS, AxLEs, &c.— 

91 ... Railway tyres and axles ... . 

92 ... Wheels and axles for private 
owners’ wagons 

93 ... Railway disc centres and brake 
van wheels 

94 ... Wheels and axles for carriages for 
home railways 

SPRincs— 

95 ... Laminated railway on 

96 ... Railway coil springs ... ... 
Tron CasTINGs— 

97 ... Rainwater and soil pipes and 
utters (England, Scotland and 
ales) 

98 ... Box boundary wall, trough 
boundary wall, centre and 
trough centre gutters in #,in, 
din and {in thicknesses (Eng- 
land, Scotland and Wales) 

99 ... Rainwater and soil pipes and 
gutters and box, boundary 
wall, trough boundary wall, 
centre and trough centre 
gutters in jin, fin and jin 
thicknesses (Northern Ireland) 

100 ... Box boundary wall, trough 
boundary wall, centre and 
trough centre gutters in jin 
thickness (England, Scotland, 
Wales and Northern Ireland) 

101 ... Rainwater, soil and gutter con- 
nections 

102 ... Cast iron brake drums 

MIscELLANEOUS— 

103 ... Merchants consolidated price 
schedule 

104 ... Old and waste material for re- 
rolling andwasher punching 

105 ... Extras for delivery to Isle of 


Wight and Northern Ireland 


No change 
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Industrial and Labour Notes 


Control of Engagement Order 


The Ministry of Labour has now issued 
some further information about the Control of 
Engagement Order, which comes into force on 
Monday next, October 6th. It may be recalled 
that employment in a managerial capacity is 
excluded from the terms of the Order, and 
the Ministry has now specified that the term 
““ manager’ relates to a salaried official in 
executive charge of a department, works, 

‘contract or office. It includes superintendents, 
general foremen and head foremen in charge 
of other foremen, but it does not include fore- 
men, chargemen, piece-workers or anyone in 
receipt of hourly rates of pay. 

Employment in a_ professional, admini- 
strative or executive capacity is also outside 
the scope of the Order, and on this matter 
the Ministry seys that persons holding standard 
qualifications of a professional nature are 
normally regarded as professional, although 
not all qualified persons are necessarily em- 
ployed in a professional capacity. Employ- 
ment in an administrative or executive capacity 
may be held to exist if the person concerned 
is required to make decisions, to organise, or to 
develop ideas on his own initiative, even within 
a clearly defined policy or directive. Amongst 
some examples of professional, administra- 
tive or executive workers, the Ministry 
quotes buyers, clerks of works, commercial 
travellers, patent agents, scientists, secretaries 
to companies and institutions, surveyors, 
technical advisers and representatives, and 
welfare supervisors. 

The Ministry has also given some examples 
of workers whose employment is not regarded 
as “‘ professional, administrative or executive.” 
Unless they are excepted persons, workers 
such as these must be engaged through a 
local office of the Ministry of Labour. The 
list includes clerks and supervisors other than 
those with executive responsibility, typists, 
draughtsmen, designers and stressmen, not of 
executive or higher standard, manual workers 
of all kinds, including chargehands and fore- 
men, and transport workers and operative 
staffs. 


Joint Consultation in Industry 

The Minister of Labour, Mr. George 
Isaacs, spoke on Friday last on the subject 
of joint consultation in industry at the con- 
ference of the Confederation of Management 
Associations in Oxford. He said that the need 
for increased production was as great now as 
during the war, and from the experience gained 
in and since the war years, the Government 
considered that joint consultation was one 
important means of attaining it. Unfortu- 
nately, after the end of the war, some of the 
machinery which had been built up had been 
allowed to fall into abeyance, but, Mr. Isaacs 
continued, the question of the re-establish- 
ment and extension of joint consultation had 
been discussed in recent months by the 
Government and the National Joint Advisory 
Council. 

Mr. Isaacs then stated that the National 
Joint Advisory Council agreed to recommend 
to employers’ organisations and trades unions 
the setting up of joint consultative machinery, 
where it did not already exist, for the regular 
exchange of views between employers and 
workers on production questions. It was 
understood, of course, that such machinery 
would be purely voluntary and advisory in 
character, that it would not deal with ques- 
tions relating to terms and conditions of employ- 
ment, and that it would be left to each industry 
through its ordinary negotiation arrange- 
ments to adjust the form of machinery best 
suited to its own particular circumstances, 
and to decide whether such machinery could 
best be established at factory level or cover 
a wider area. 

Subsequently, Mr. Isaacs continued, it 
was agreed that the Ministry of Labour should 
obtain and circulate to the National Joint 


Advisory Council reports showing the progress 
made in establishing joint consultation machin- 
ery. Further discussion had taken place on 
the Ministry’s functions in the matter, and, 
as a result, Mr. Isaacs said that the follow- 
ing arrangements would now operate: first, 
when each industry had determined the form 
of machinery it desired, it should inform the 
Ministry of Labour. The information would 
be passed on to the Regional Industrial Rela- 
tions Officers who would then be available to 
assist local associations and branches to set 
up joint production committees and to explain 
to them the general principles that should 
govern the establishment of joint consultative 
machinery. Secondly, if a Regional Industrial 
Relations Officer should be approached about 
the setting-up of a joint production committee, 
he would first ensure that the industry concerned 
had reached agreement at the national level 
on the introduction of such machinery and 
would take no further action until or unless 
such agreement was forthcoming. Finally, 
the Ministry of Labour would maintain records 
of joint production committees and report 
progress from time to time to the National 
Joint Advisory Council. 

In conclusion, Mr. Isaacs said that Joint 
consultation, rightly understood, was not a 
usurpation of the functions of management, 
nor did it in any way touch the normal machin- 
ery for negotiating terms and _ conditions. 
Industry, he felt, would bear in mind the 
desirability of machinery that would provide 
the fullest possible interchange of views between 
employers’ and workers’ representatives on all 
matters in which they had a common interest. 
Furthermore, industry would give of its best 
when the consciousness of a common aim and 
purpose was fully developed: it was this 
which joint consultation should promote. 


Juveniles in Industry 

Another speaker at the conference 
ef the Confederation of Management Asso- 
ciations referred to in the preceding note was 
Sir Godfrey Ince, Permanent Secretary to 
the Ministry of Labour, who dealt mainly 
with the subject of the supply of juvenile 
labour for industry. He said that the decline 
in the birth-rate round about 1930 meant 
that by 1951 there would be 295,000 youths 
who had reached the age of eighteen, compared 
with 335,000 in 1946, and 417,000 in 1939, 
and Sir Godfrey estimated that in ten years’ 
time there would be not more than half the 
juveniles in industry that there were to-day. 
No employer, he thought, should be permitted 
to employ a juvenile unless he was prepared 
to train him properly, for the youth of the 
country was a most precious asset and its 
adequate training was of the greatest importance 
to the future efficiency of industry. 

Sir Godfrey also gave a warning that too 
much must not be expected from the new 
Control of Engagement Order, for in these 
days of labour shortage it would not generally 
be the best qualified men and women who 
would be seeking employment. 


Anglo-Danish Trade Talks 


As recorded on this page of our last 
issue, conversations took place in London 
last week between a trade mission from Den- 
mark and representatives of the Federation 
of British Industries. The Danish delegation 
was led by Mr. H. P. Christensen, President of 
the Federation of Danish Industries. 

During the conversations, full information 
was exchanged on economic conditions in 
Denmark and in Great Britain and on the 
difficult problems facing industry and commerce 
in the two countries. The difficulties of certain 
individual industries were also surveyed, par- 
ticular attention being given to such matters 
as import licences, deliveries and prices, and 
arrangements were made to follow up examples 
of difficulties that were reported. Another 
matter which was stressed was the urgent 


need of an early resumption of the export of 
coal to Denmark, a step which, it was agreed, 
would contribute in a marked degree to 4 
revival of the Danish economy and tho pro. 
motion of mutual trade. 

Reference to this last matter was tmade . 
a speech by Mr. Christensen at a dinnor give, 
to the delegates on September 22nd. HH» gaiq 
that it would be of great importance to Dep. 


mark if Great Britain should again ho abl 
to export coal to his country, both ‘» say, 
hard currency and to save @ consi:!srabl, 


amount of manpower, which was now enzagei 
in Denmark producing peat of low cuality 
at a high cost. : 


The T.U.C. General Council 


At its meeting on Wednesday of lag 
week, the General Council of the Trades Union 
Congress decided to call upon the trades 
union movement to co-operate to tho full jn 
the Government’s export programme outlined 
by the President of the Board of Trade on 
September 12th. At the same time it was 
decided to make an immediate approach to 
Sir Stafford Cripps for further information 
on details of the programme and of the machin. 
ery of its application. The General Council 
will then resume discussions with affiliated 
unions and appropriave industrial groups on 
ways and means by which the trade union move. 
ment can assist in the national recovery. 

The General Council also considered last 
week questions arising from the administra. 
tion of the Control of Engagement Order, 
It was reported that throughout the discussions 
on the Order, the T.U.C. members of tne Mini. 
ster of Labour’s Joint Consultative Com. 
mittee had stressed the necessity of operating 
the terms of the Order and of using powers 
of direction with exceptional care and dis. 
cretion. 

As we go to press, it is reported that repre. 
sentatives of the T.U.C. are meeting Sir Stafford 
Cripps, now Minister for Economic Affairs, 
to discuss the machinery for giving effect to 
the programme of increased production. The 
T.U.C. is also meeting the Prime Minister 
regarding the implications of his appeul to 
workers not to press for wage increases at the 
present time. 


Coal Output 

The output of saleable mined coal 
in Great Britain in the last two weeks has 
indicated a certain amount of recovery from 
the effects of holidays and the recent strike 
in Yorkshire. In the week ended September 
20th, production totalled 3,674,700 tons, but 
last week there was a slight drop, the output 
of mined coal being 3,664,300 tons. Opencast 
coal production. in the week ended September 
20th was 220,700 tons, and last week it was 
227,200 tons. Total outputs in the last two 
weeks were therefore 3,895,400 tons and 
3,891,500 tons, respectively. The amount of 
mined coal lost through holidays, disputes, 
accidents, breakdowns and other causes de- 
clined to 35,400 tons in the week ended Sep- 
tember 20th, but rose to 93,700 tons in the week 
ended September 27th. 

The latest figures issued -by the Ministry of 
Fuel and Power show that there has been 4 
drop in recent weeks in the number of wage 
earners on colliery books. In the week ended 
September 6th there were 717,600 workers, 
on September 13th there were 717,100, and 
in the week ended September 20th, the number 
had fallen to 716,000. Absenteeism, both 
voluntary and involuntary, amongst face 
workers declined from 14-28 per cent on Sep- 
tember 13th to 13-01 per cent in the week 
ended September 20th. In the week ended 
September 21st, 1946, total absenteeism among 
face workers was 19-87 per cent. Output 
per manshift at the coal face was 2-86 tons 
in the week ended September 20th, compared 
with 2-81 tons in the preceding week, and 2°77 
tons @ year ago. 
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French Engineering News 
(From our French Correspondent) 


Paris, September 26th 


It seems likely that French coal imports will 
be increased, but at a higher price. In the 
Ruhr production has reached the record figure 
of 239,572 tons and a daily output of 300,000 
tons should soon be reached. According to the 
Moscow agreement, the percentage of German 
coal exported should increase by 21 per cent 
when average daily extraction reaches 280,000 
tons. The French are less pleased by the fact 
that Washington wishes to increase the price by 
50 per cont to bring it in line with American 


Obl. 

’ According to a recent agreement, valid for 
four years, Poland will supply a total of 
5 million tons of coal, receiving in return 
1,900,000f. of diverse merchandise for the first 
million tons and 2,400,000f. of equipment 
material, and 4,800,000f. of automobiles for the 
remaining 4 million tons. 

French coal production has declined, being 
only 900,000 tons a week instead of the 1,075,000 
tons a week registered between November 1, 
1946, and March 31, 1947. Charbonnages de 
France, while pursuing equipment work, is 
making every effort to increase the number of 
miners ; 216,700 miners are employed at the 
coal face and it is hoped to increase the number 
to 260,000. 

* * * 

The Experimental Service of the Technical 
Agricultural Machinery Centre is engaged on 
the organisation of experiments with materials 
for rice harvesting. Tests have already taken 
place using harvester-thresher machines during 
the cereal harvest and reports have been drawn 
up. A study of potato harvesting machines is 
also taking place. 

* * * 

The Maritime Transport Committee of the 
European Economic Conference, which has now 
finished its report, states that the main charac- 
teristics of the navigation situation in the 
sixteen countries participating are the immense 
losses sustained by them in the course of the 
war (over 22 million gross tons), and also the 
importance of the navigation services which will 
be necessary in the immediate years to trans- 
port the quantities of food, coal and other 
indispensable products needed for the recovery 
of the sixteen countries. The latter will be 
forced to make good their losses in tonnage by 
acquiring ships from abroad and also starting 
on new construction amounting to millions of 
tons. Thus, cargo vessels, which in 1938 
aggregated 36,100,000 tons, will be 32,000,000 
tons by the end of 1947 and 39,200,000 tons by 
the end of 1951. Similarly, tankers, which 
represented 10,100,000 tons in 1938, will be 
11,100,000 tons by the end of 1947 and 
14,400,000 tons by the end of 1951. Thus, the 
participating countries should have a larger 
merchant fleet in 1951 than they had in 1938. 

Total needs of the sixteen countries have 
been evaluated as follows :—In 1948, 50,500,000 
tons cargo vessels, 15,100,000 tons tankers ; in 
1949, 50,000,000 tons and 16,700,000 tons 
respectively ; in 1950, 49,500,000 tons and 
18,400,000 tons respectively; and in 1951, 
49,500,000 tons and 19,700,000 tons re- 
spectively. 


Demands for the first years, which seem 


abnormally high, are due to the temporary 
demand for certain goods which must come 
long distances, such as coal from the United 
States. But, according to the report by the 
Power Committee, in 195] the sixteen countries 
should be almost self-sufficient in coal, and this 
explains the improvement in the situation 
envisaged in that year. 
* * * 

Temporary provisions have now been made 
for electricity cuts in France, the sectors 
being divided as last winter, so that each 
sector is without electricity from 7.30 a.m. 
to 1 p.m. on one day and from 3 p.m. to 7 p.m. 
on another day in the week. These cuts have 
been unofficially in force for some time. There 
18 still no decision on measures to be taken 
in industry. 
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Notes and Memoranda 


Rail and Road 


L.M.8. Locomotive “‘ Royan ArMy ORDNANCE 
Corrs.”—The London, Midland and Scottish 
Railway’s ‘“‘ Patriot ” class 4-6-0 express passenger 
locomotive “‘ No. 5505”’ has been named “ Royal 
Army Ordnance Corps,” and fitted with plaques 
of the Corps crest, the gift of the R.A.O.C. 


8.R. “ Devon Betie ”’ Misnar.—Two Southern 
Railway expresses, the “ Devon Belle” and the 
“* Atlantic Coast Express,” were involved in a slight 
accident between Honiton and Sidmouth Junction 
on Monday, September 22nd. As they were passing, 
part of the streamline casing of the ‘‘ Devon Belle ” 
locomotive came off and struck the other train. 
Windows of the leading coaches of the “ Atlantic 
Coast Express” were broken and five passengers 
suffered minor injuries. 

Motor VEHICLE Propuction.—The Society of 
Motor Manufacturers and Traders reports that 
British motor vehicle production figures fell in 
July as a result of holidays. Motor car output 
was less than 25,000 units, and just under 12,000 
commercial vehicles were produced. More than 
half the cars built were allocated to overseas 
markets. Cars on the road in Great Britain at 
the end of May last numbered 1,858,000—112,000 
less than at the game date in 1939. It is estimated 
that slightly leas than 10 per cent of those now in 
use were made since the end of the war. Over the 
same period the number of goods vehicles in opera- 
tion has increased by 135,000, which was made 
possible by the fact that war requirements not only 
enabled output of this class of vehicle to be main- 
tained and increased, but also provided some replace- 
ments and reinforcements in surplus service lorries, 
no less than 15,000 of which were licensed for civil 
use in the first five months of this year alone. Car 
exports set an all-time record in July with a ship- 
ment exceeding 13,800 units, 60 per cent greater 
than the highest pre-war monthly volume. Com- 
mercial vehicle and industrial truck units exported 
were above the 5400 level—four and a half times the 
1938 monthly average. 


Air and Water 


CHINESE SHIPPING.—Prior to the war, China’s 
merchant shipping totalled approximately 
1,280,000 tons, 576,000 tons being Chinese owned 
and 710,000 tons foreign-owned, but it is stated 
that at VJ day the Chinese merchant fleet aggre- 
gated no more than 80,000 tons. Since then it 
has been increased to 800,000 tons by taking over 
Japanese ships and by purchases from abroad. 
China Newsweek comments that the present amount, 
although exceeding pre-war Chinese-owned ton- 
nage, is still inadequate for current needs. 


THe Enoinine oF Carco VESSELS.—A sym- 
posium of papers on “The Engining of Cargo 
Vessels of High Power” is to be discussed at a 
special two-day meeting of the Institute of Marine 
Engineers, 85, The Minories, London, E.C.3, on 
Tuesday and Wednesday, November 11th and 12th, 
at 2.30 p.m. The papers comprising this sym- 
posium are “‘ The Geared Turbine,” by Dr. T. W. F. 
Brown ; “ The Direct-Coupled Diesel Engine,” and 
** The Geared Diesel Engine,” by Mr. C. C. Pounder ; 
** The Combustion Turbine,” by Mr. J. Calderwood ; 
‘* Turbo-Electric Propulsion,” by Mr. C. Wallace 
Saunders and Mr. T. H. Turner, and “‘ Diesel-Electric 
Propulsion,” by Mr. J. G. Belsey and Mr. J. G. 
Robinson. The papers will be summarised by 
Dr. 8. F. Dorey. 


Miscellanea 


DutcH AGRICULTURAL SHOW.—To celebrate its 
centenary, the Holland Agricultural Society has 
just concluded, at the Hague, a show covering all 
aspects of the agricultural industry. There was an 
extensive and representative exhibit of farm 
machinery. 

THe WHITEHAVEN COLLIERY ExpPLosion.—The 
Minister of Fuel and Power has announced that 
the public inquiry into the causes and circumstances 
of the recent explosion in the Whitehaven 
‘* William ” mine will be opened at Whitehaven by 
Mr. A. M. Bryan, H.M. Chief Inspector of Mines, 
on Tuesday, October 7th. 


SwEDEN’s Iron AnD STEEL TRaDE.—A report 
from the Swedish Steelworks Association states that 
during the first seven months of 1947 the Swedish 
exports of iron ore amounted to 4,197,000 tons, 
as against 2,629,000 tons in the corresponding 
period of 1946. Exports of iron and steel from 
Sweden totalled in the same period 68,900 tons, of 


which 8800 tons consisted of pig iron, about the 
same quantity as last year. Sweden’s imports 
of pig iron amounted to 76,000 tons, of forgeable 
scrap iron 266,400 tons, and of forgeable iron and 
steel 326,600 tons. The total imports were the 
biggest since 1939. Swedish production of pig iron 
amounted to 415,000 tons, and of steel ingots to 
about 680,000 tons. Production of rolled and 
forged steel decreased somewhat to 469,000 tons. 
About 30,700 workers were employed in the iron 
and steel trade during the period under review, 
the lowest number since 1944. The stock of orders 
in the Swedish steel works is reported to be very 
considerable, and there is an active demand for 
exports as well as from the Swedish home market. 

TRAINING SCHEMES IN NoRTHERN IRELAND.— 
There are now nine centres in Northern Ireland 
at which ex-Servicemen are being fitted for indus- 
trial occupations, and nearly 500 men are being 
trained. The Government Training Scheme at 
Whitehouse, near Belfast, like the centres at 
Londonderry, Coleraine, Ballymena, Lurgan, Porta- 
down, Enniskillen and Newtownards, provides 
training courses for the resettlement of men from 
the Forces who have no skilled trade to which they 
can return, and for disabled men who need to acquire 
new skill to make a fresh start. Basic training is 
given free of charge for a period varying from six 
months to two years, according to the trade chosen. 
During this period the trainees are paid maintenance 
allowances for themselves and their dependents. 
Instruction of a theoretical and practical nature is 
given by fully qualified tradesmen in accordance 
with the training syllabuses approved for the 
various trades by the industries concerned. 


** Srtopex”’ VARNISHED GLAass FABRICS AND 
TaPres.—A new material known as “ Silopex,” has 
been introduced by Ioco, Ltd., of Glasgow. It con- 
sists of a woven glass fabric of great tensile strength, 
specially pretreated for removal of organic materials 
and impregnated with a smooth coating of silicone 
varnishes. Glass fabric, before the introduction 
of silicones, was and still is used in conjunction 
with organic heat-resisting varnishes, as an insu- 
lating fabric for installations, subjected to high 
temperature and humidity. The organic varnishes 
employed have a synthetic resin base, usually 
glyptol, ureaformaldehyde and phenol formal- 
dehyde. These varnishes withstood successfully 
temperatures up to 200 deg. Cent. without car- 
bonisation and loss of electrical strength. Never- 
theless, the heat resistance of the organic var- 
nishes in no way matched that of the glass base 
to which they were bound. Ioco, Ltd., pioneers 
in the use of glass fabrics for electrical insulation, 
introduced the siliceous varnishes, the silicones, 
to achieve an impregnating medium which would 
approach the glass fabric base in resistance to the 
effects of prolonged exposure to high temperatures. 
The chemical structure of the silicone varnishes is 
fundamentally similar to that of glass, consisting 
of alternate linkages of oxygen and silicon atoms, 
which confers a heat and moisture resistance com- 
parable to that of glass. Tae other principal con- 
stituent, “‘ Silopex,” is resistant to strong acids 
and alkalis (except sulphuric acid) but softens in 
common organic solvents. 

SHEET AND Strip Metat Users’ CONFERENCE.— 
The second annual general meeting and the autumn 
conference of the Sheet and Strip Metal Users’ 
Technical Association were held in London on 
Thursday and Friday, September 25th and_ 26th. 
Sir Ernest Fisk was elected to succeed Sir E. W. 
Salt as President of the Association, and Dr. G. L. 
Kelley and Mr. Barrington Hooper were elected 
Honorary Vice-Presidents. After the business of 
the annual general meeting, papers on “ Brazing 
Processes,” by Mr. H. R. Brooker, ‘‘ The Application 
of Paint to Metal Surfaces,” by Mr. J. N. T. Adcock, 
and ‘Lubrication in. Drawing Operations,” by 
Mr. E. A. Evans and Professor H. W. Swift, were 
read and discussed. The meetings concluded with a 
banquet at the Cafe Royal on Friday evening last, 
over which Mr. W. 8S. Grainger presided. The 
toast of ‘“‘The Sheet Metal Industry and the 
Association ” was proposed by Sir Graham Cunning- 
ham, who that it was vital to the peace of 
the world that research should advance, and that 
its results should be made known as widely as 
possible. The toast was acknowledged by the 
Chairman, who, in surveying the progress of the 
Association, said that in the past year the number 
of member-firms had increased to 300, and that 
it was intended in the future to cultivate association 
with similar institutions overseas. In the unavoid- 
able absence of Sir Ernest Fisk, Mr. H. W. Bowen 
proposed the toast of ‘‘ Kindred Associations,” 
to which response was made by Sir William Larke. 
Mr. Barrington Hooper proposed the health of 
the guests, on whose behalf Dr. C. H. Desch replied. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
to note that, oo eae gf gpee Spaced 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases, the TIME and PLACE at which 
the meeting is to be held should be clearly stated 


Association of Supervisiug Electrical Engineers 
Tuesday, October 14th.—Lighting Service Bureau, 2, 
Savoy Hill, W.C.2. Presidentis! Address, H. Nimmo, 
D.A. film, “Can We be Rich?” 5.45 p.m. 


Incorporated Plant Engineers 

To-day, Oc'ober 3rd—BirMincHAM Branco: Imperial 
Hotel, Temple Street, Birmingham. Two films by 
the Lincoln Electric Company on “ Welding.” 
7.30 p.m. 

Thursday, October 9th.— NEWCASTLE-ON-TYNE BRANCH : 
Connaught Rooms, Blackett Street, Newcastle- 
on-Tyne. ‘“‘ Electric Welding,” Mr. Martin. 7.30 
p-m. 

Institute of British Foundrymen 

Saturday, October 4th.— LANCASHIRE BRANCH : Engineers’ 
Club, Albert Square, Manchester. " ow 
Control in a Light Alloy Foundry,” E. J. R. Mitchel 
3 p.m.—WaLEs aND MonmouTH Brancu: Engi- 
neering Institute, Cardiff. ‘“‘ Gating and Risering 
of Tron Castings” (with a ciné film), G. L. Jones 
6.30 p.m. 

Monday, P October 6th.—-SHEFFIELD Branox: Royal 
Victoria Hotel, Sheffield. Presidential Address, 
“Economic Aspects of the Foundry Industry,” 
B. Gray. 7.30 p.m. 

T'uesday, October 7Tth—Stovuen Section: Works visit 
to Hayward Tyler and Co., Ltd., Luton. 

Wednesday, October 8th.—E. ANGLIAN SEcTION: Lecture 
Hall, Central Library, Ipswich. ‘‘ Cupola Operation 
Precept and Practice,” C. A. Payne. 7 p.m. 

Saturday, October 11th.—NEWCASTLE AND MIDDLEs- 
BROUGH BrRaNCHES: Visit to Doxford and Sons, 
Ltd., Sunderland. 10 a.m.—West RipinG BRANcH# : 
Technical College, Bradford. Presidential Address, 
D. W. Hammond. 6.30 p.m. . 

Wednesday, October 15th—LonpON Brancu: Works 
Visit to British Bath Company, Ltd., Greenford. 
2.30 p.m. 

Thursday, October 16th.—Lincoutn Section: Technical 
College, Lincoln. ‘“‘ Malleable Cast Iron,” J. D. 
Leishman. 7.15 p.m. 


Institute of Economic Engineering 
Saturday, October 4th—Miptanp Reaction : Chamber of 
Commerce, Birmingham. “Time Study Allow- 
ances,” S. Walford. 2.30 p.m. 
Friday, October 10th.—Cowdray Hall, Henrietta Place, 
W.1. “A National Wages Policy,” C. A. Lidbury. 


7 p.m. 
Institute of Fuel 
Thursday, Ovtober 16th—Gas Industry House, 1, 
Grosvenor Place, 8.W.1. ‘‘ Hydrogenation in the 
Fuel and Chemical Industries,” Kenneth Gordon. 
2.30 p.m. 
Institute of Marine Engineers 
Tuesday, October 14th.—85, Minories, E.C.3. 
Developments in Photo-Elasticity,” 
5.30 p.m. 


“ Recent 
J. Ward. 


Institute of Petroleum 
Wednesday, October 8th.—26, Portland Place, W.1. 
“* Metallurgical Methods for Combating Corrosion 
and Abrasion in the Petroleum Industry,” B. B. 
Morton. 5.30 p.m. 


Institute of Transport 
Monday, October 6th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
Presidential Address, T. W. Royle. 5.30 p.m.— 
Mrptanp Section: Imperial Hotel, meg sor 
“* Indivisible Loads and their Ancillary Work, ” 
E. Bulgin. 6.30 p.m. 
Institute of Welding 
Wednesday, October 15th—NortH Lonpon Branca : 
Technical College, Enfield. ‘‘ Argon Arc Weld- 
ing,” R. R. Sillifant. 7.30 p.m. 
Institution of Electrical Engineers 
Monday, October 6th.—Muzrsry and N. Wates CENTRE: 
Royal Institution, Colquitt Street, Liverpool. 


Chairman’s . Barnes. N 
Tuesday, October Tth.—E. Mipianp CENTRE : The 
. Loughborough. Chairman’s Address, J. P. 
Tucker. 6.30 p.m.—N. Mipianp CENTRE: Cor- 
ration Electricity Department, Whitehall Road, 
bed Chairman’s Address, E. 8. Ritter. 6.30 p.m. 
—N.W. Centre: Engineers’ Club, Albert Square, 
Manchester. Chairman’s Address, R. A. 8. Thwaites. 


6.30 p.m. 

Wednesday, October 8th.—SoutH Mipianps STUDENTs : 
James Watt Memorial Leg 77 aon 5 
Street, Birmingham. ‘‘Neon_ Lighting, : 
Thompson. 7.0 p.m.—N. ey 7% Sus- 
Centre: Caledonian Hotel, Aberdeen. Chairman’s 
Address, D. J. Harvey. 7. 30 

Thursday, October 9th.— ure ‘Theatre, Savoy Place, 

a ee W.c2 Presidential Address, 
P. Good. 5.30 — SuB-CENTRE : 
Royal Hotel, Union 5 eae Dundee. Chairman’s 

7 p.m. 
eee October 13th.—N.E, Centre: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. Chairman’s 

Address, Colonel G. G. Mallinson. 6.15 p-m.— 

8. Mrptaxp Centre: Grand Hotel, Birmingham. 

Chairman’s Address, W. 8. emo 6 p.m.—W. 

Centre: South Wales Institute of E Park 

Place, eyo Chairman’s ‘ashen, J. B. Gwynne 

Lewis. 

Tuesday, ea td 14th.—N.W. INSTALLATIONS Grovr : 

Engineers’ Club, Albert Squat M 
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“Protective Finishing of Electrical Equipment,” 

F. Widnall and R. Newbound. 6.0 p.m— 

N. IrELanp CENTRE: Queen’s University, Belfast. 
Chairman’s Address, J. McCandless. 6.45 p.m 
—Scortish CENTRE: Royal Technical College 

George Street, Glasgow. 
H. M. Speirs. 6.15 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, October 7th.—39, Elmbank Crescent, Glas- 

= Presidential Address, J. M. McNeill. 

p.m. 


Institction of Heating and Ventilating Engineers 
Tuesday and Wednesday, October 7th and 8th.—Jubilee 
Celebrations. 


Institution of Locomotive Engineers 


Chairman’s Address, 


Thursday, October 9th.—Inst. of Mechanical ineers, 
Storey’s Gate, St. James’s Park, 8.W.1. neral 
Meeting. and Pony Trucks: Their 


Behaviour on the Locomotive and the Track,” 
J.C. Loach. 5.30 p.m. 
Institution of Mechanical Engineers 
Saturday, October 4th.—Grapvates’ SxoTion: Storey’s 
Gate, St. James’s Park, 8.W.1. “A Survey of 
Combustion Research as as applied to the I.C. Engine,” 


N. P. W. Moore. 3 
Monday, October 6th.—} Ee. Branog#: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. ‘“‘ Parsons: 
The and his Work,” Sir Claude D. Gibb. 6 p.m. 


1th.— AUTOMOBILE Division : Storey’s 


Gate, St. James’s Park, 8.W.1. ‘“‘ High-Speed C.1. 
wi kland. 6 p.m. 

Thursday, October 9th.—N.W. Brancu: Engineers’ 

Club, Albert Square, Manchester. “‘The Devel- 


opment of an Axial Flow Gas Turbine for Jet 
Propulsion,’ 4 M. Smith. 6. 6.45 p. m.—W. BRANCH : 
Vv T 1 College, Unity 
Street, Bristol. ‘‘ Mechanical Engineering and Agri- 
culture,” S. J. Wright. 7 p.m. 
Monday, October 13th. —MIDLAND GrapvuaTEs: Tech- 
nical College, Coventry. ‘‘Steel Wire Ropes,” 
F. J. Mace. 6.45 p.m. 
Institution of Post Office Electrical Engineers 
Tuesday, October 7th—LoNDON CENTRE: Institution of 
Electrical Engineers, Savoy Place, Victoria Embank- 
ment, W.C.2 ‘Some Recent Developments in 
the Design of Short Wave Receiving Stations,’ 
J. Neale and W. E. Adams. 5.0 p.m. 
Institution of Production Engineers 
Saturday, October 4th.— YORKSHIRE GRADUATES : 
Northern Hotel, Leeds. 
J.P. Kenyon. 2.30 p.m. 
Institution of Works Managers 
Tuesday, October 7th.—Waldorf Hotel, Aldwych, W.C.2. 
Luncheon meeting. Principal guest, Lord Woolton. 
12.30 p.m.—Annual General Meeting. 2.30 p.m. 
Junior Institution of Engineers 
To-day, October 3rd.—39, Victoria Street, S.W.1. In- 
formal meeting.6.30 p.m. 





Great 
“Production Control,” 


‘Friday, October 10th.—39, Victoria Street, S.W.1. 
i meeting. “ Machinator : Quo Vadis ?”’ 

L. 8. Atkinson. 6.30 p.m. 
Monday, October 13th.—N. W. Section : Manchester 


Geographical Society, 16, St. Mary’s Parsonage, 


Manchester. Presidential Address, G. A. J. Begg. 
7.0 p.m. 
Keighley Association of Engineers 


Friday, October 10th.—Devonshire Buildings, Devon- 
shire Street, Keighhy. ‘‘ Precision Castings for 
General Engineering Purposes,’”’ F. Hudson. 7.30 
p.m, 

Manchester Association of Engineers 

Friday, October 10th.—Engineers’ Club, Albert Square, 
Manchester. Presidential Address, F. H. Williamson. 
6.30 p.m. 

Newcomen Society 

Wednesday, October 15th.—Institution of Civil Engineers, 
Great George Street, S.W.1. “‘ Norris Locomo:ives 
in England, 1838-1842,” P. C. Dewhurst. 5.30 


p.m. 
Radiolympia Exhibition 
To-day, October 3rd to Saturday, October 11th.—London, 
Olympia. 


Royal Aeronautical Society 
Thursday, October 9th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. ‘‘ Pressurisation of 


Aircraft,” . M. Widgery. 6.0 p.m. 
Royal Statistical Society 
To-day, October 3rd—Lonpon Group:  E.L.M.A., 


Lighting Service Bureau, 2, Savoy Hill, W.C.2. 
“The Organisation of a Market Research Depart - 
ment,” A. S. Wharton. 6 p.m. 


Scottish Engineering Students’ Association 
To-day, October 3rd.—Royal British Hotel, Edinburgh. 
Address by V. P. Mackay. 7.30 p.m. 
Thursday, October 9th.—Institution of Engi 

Shipbuilders, Glasgow. Presidential 
James Lithgow. 7.30 p.m. 
Society of Chemical Industry 
To-day, October 3rd.—MANCHESTER SECTION : Engineers’ 
Club, 17, Albert Square, Manchester. “‘ India and 
the Future,” Sir Percival J. Griffiths. 6.30 p.m. 
Society of Engineers 
Monday, October 6th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ Prefabricated Pre-Cast 
Concrete Structures, Including Floating Craft,” 
C. D. Mitchell. 5.30 p.m. 
Works Management Association 
To-day, October 3rd.— MANCHESTER BRANCH : Engineers’ 
Club, Albert Square, Manchester. Discussion 
opened by A. P. Young. 


eers and 
ddress, Sir 
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Personal and Business 


Mr. R. W. Towers has been appointed a directo, 
of the Rheostatic Company, Ltd. 


Mr. A. L. MackItxor has retired from his position 
as director and joint general manager of C.A.V., Liq 


Mr. J. H. Beacu has been elected deputy chair. 
man of the Gloucester Railway Carriage and Wagoy 
Company, L 

Mr. K. BrinsMxEAD has been appointed Permanent 
Way Engineer (Railways), London  Passengoy 
Transport Board. 


Lieut.-CoLoNEL Maurice O. Darsy has retired 
from the position of London aero-engino sales 
manager Of Rolls-Royce, Ltd. 


Mr. W. T. Cox, M.I.C.E., M.I. Mech. E., has been 
appointed Chief Engineer, No. 10 Area, 'N orthern 
Division of the National Coal Board. 


Hopkinson Motors anD ELECTRIC Company, 
Ltd., Birchgrove, Cardiff, announces that its name 
has been changed to Hopkinson Electric Company, 
Ltd. 


Mr. Davip Brown, head of the David Brown 
group of engineering companies, has bouyht the 
goodwill, designs and work in progress of Lagonda, 
Ltd. 


Mr. T. W. Roy te, vice-president of the London, 
Midland and Scottish Railway Company, has been 
elected President of the Institute of Transport for 
1947-48. 


Mr. Hersert W. Smit has been appointed 
European representative, with headquarters in 
Birmingham, of the National ‘Aeme Company, 
Cleveland, U.S.A. 


Mr. D. W. Coates has been appointed chief 
accountant, and Mr. E. R. Wilkinson, M.L.E.E., 
has been appointed commercial manager, of the 
British Electricity Authority. 

Mr. Rosert C. STANLEY, chairman and president 
of the International Nickel Company of Canada, 
Ltd., has been awarded His Majesty’s Medal for 
Services in the Cause of Freedom. 


Mr. J. H. Srorrar, A.M.I.E.E., has been 
appointed chief engineer to the Calico Printers’ 
Association, Ltd., in succession to Mr. C. J. Elliott, 
M.I.E.E., who has retired after twenty-seven years’ 
service. 

Mr. W. O. Sxeat, M.I. Mech. E., who has served 
on the staff of the Institution of Mechanical Engi- 
neers for the last fourteen years, has taken up an 
appointment with the British Council as Editor of 
British Science News. 


Tue STEEL Company OF WALBs, Ltd., announces 
the following appointments :—Mr. E. J. Pode, 
managing director ; Captain H. L. Davies, assistant 
managing director; Mr. W. F. Cartwright, general 
manager, steel division; and Mr. T. O. Lewis, 
general manager, tin-plate division. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 


Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 
No. of Post 
report. Title. free. 
s. d. 
B.1.0.8. 

1351 ... ... German Umbrella Components 
Indust: 4 6 2 

1353... ... The Production of Ply Metals and 


Similar Materials in Germany... 4 8 


1364... Manufacture of Refractories : Re- 
rt of Interrogation of Herr 
ric Schroth, of Didier Werke, 
G.m.b.H., Niederdollendorf - & 3 
13656 ... ... German Cinematograph Industry 2 2 
1384... .... The German Flycatcher Making 
Industry ... .. eer. eC 
1402... .... The German Manufacture of Cer- 
tain Inorganic Pig nents... ... 20 5 
1408... .... German Projection Equipment 
(Screens) ... ee 
1418... ... Manufacture and Applications of 
Polyvinyl Alcohol... 4 2 
1449... ... The German Kinematograph 
Industry ... . 5 2 
F.LA.T. 
1049 ... ... Tartaric Acid Processes in Ger- 
many . poe eae i 7 
J.1.0.A. 
15... ... ... Rammelsberg Lead-Zinc Mine... 1 1 
20... ... .. Theodolite ufacture ...... 1 1! 


B.1.0.8. Information Section; 37, Bryanston Square, 
W.1, which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is pre to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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Government Changes 


FuRTHER ministerial changes were announced 
from 10, Downing Street on Wednesday morn- 
ing last. New appointments to Ministries 
with which the engineering industries are 

ially concerned are as follows :—Mr. G. R. 
Strauss has become Minister of Supply in place 
of Mr. John Wilmot, who has resigned from 
the Government, and Mr. Hugh Gaitskell has 
pecome Minister of Fuel and Power in place 
of Mr. E. Shinwell, who has been appointed 
Secretary of State for War. Junior appoint- 
ments have been made as follows :—Major 
John Freeman and Mr. J. H.° Jones, Joint 
Parliamentary Secretaries, Ministry of Supply ; 
Mr. Alfred Robens, Parliamentary Secretary, 
Ministry of Fuel and Power; Mr. A. G. 
Bottomley, Secretary for Overseas Trade ; and 
Mr. L. J. Callaghan, Parliamentary Secretary, 
Ministry of Transport. 


Centenary of Ashford Railway Works 


On Monday, October 6th, Lord de L’Isle 
and Dudley, V.C., opened an historical exhibi- 
tion at the Ashford Works of the Southern 
Railway Company, which is this week celebrat- 
ing its hundredth year. Models, historical 
prints, and records, cover the whole period of 
works development from 1847, when there were 
only a few labourers’ cottages on the site, 
which, with railway development, was to 
become one of the four works of the Southern 
Railway Company with an area of 67 acres. 
Last year, we may record, 1786 railway wagons 
were built in the Ashford shops, and from 
January to June this year a further 977 all-steel 
mineral wagons have been produced at the 
rate of one per hour. Over 1000 locomotives 
have been constructed or rebuilt in the Ashford 
works. During both world wars, the works has 
played a large part in providing railway equip- 
ment for overseas. During the last war, 
Ashford was only seven minutes’ flying time 
from German occupied airfields, but in spite 
of nearly 3000 red warnings, work went ahead 
on the production of mobile workshops, armour- 
plating and complete breakdown trains for the 
U.S. Army. In 1941-42, a record was created 
when 1600 12-ton wagons for shipment to 
Persia were completed in twelve weeks. At 
the present time, Ashford gives employment to 
over 2000 men and women, and during the 
past week the public has had an opportunity 
of visiting the works, inspecting one of the 
company’s latest ‘‘ Battle of Britain” class 
locomotives, and of seeing films of railway 
interest. To mark the occasion Mr. Henry 
Brooke, the deputy chairman of the Southern 
Railway, has announced a personal gift from 
the directors of £250 for the sports grounds, 
which were damaged during the war. 


The National Smoke Abatement Society 


THe annual conference of the National 
Smoke Abatement Society was held last week 
in Edinburgh from Wednesday, October Ist, 
until Friday, October 3rd. It was attended 
by 250 representatives of municipal authorities 
and by medical officers, scientists and indus- 
trialists. In his presidential address, Sir 
George Elliston made reference to the economic 
side of smoke abatement and reminded his 
hearers that had the advice of the Society 
over the past thirty or forty years regarding 
the efficient use of coal been taken, the diffi- 
culties with the coal situation for home and 
for export would have largely been overcome. 
On Wednesday morning the “‘ Reports of the 
Area Organisation for Smoke Prevention ” 
were presented and discussed. The next day 
“The Work of Government Departments in 
Relation to Smoke Prevention ” was considered, 
with contributions from the D.S.I.R. and the 
Ministry of Fuel and Power. In the afternoon 
of Thursday the question of ‘“‘ The Abolition 
of Domestic Smoke ” was considered, and after 
an opening survey, replies were given on behalf 
of gas, electricity, central and district heating, 
solid fuel appliances, gas coke low temperature 
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carbonisation and natural smokeless coals. 
On Friday morning ‘ Grit and Sulphur Prob- 
lems ”’ were dealt with, and at the afternoon 
session ‘‘ The Price of Smoke ”’ was considered, 
the public health side of the question being 
considered and the more general question of 
the atmospheric pollution in Great Britain. 
The papers and reports presented have been 
pre-printed in booklet form and can be obtained 
from the Society. 


Symposium on Internal Stresses 

In our last week’s Journal note on the 
Institute of Metals, we made brief reference to 
the forthcoming Symposium on “ Internal 
Stresses in Metals and Alloys,” which has been 
arranged by the Institute with other institutions 
and societies and will take place at the Institu- 
tion of Mechanical Engineers on Wednesday 
and Thursday next week, October 15th and 
16th. Thirty-six papers have been received, 
and will be issued to members of the Institute 
of Metals, and the associated societies, for the 
purpose of promoting discussion. A full report 
of the discussions, together with the papers, 
will be published later as an Institute of Metals 
Monograph, No. 5. The Symposium will be 
divided into three main sections: I, ‘‘ The 
Measurement of Internal Stresses,’’ Chairman, 
Dr. C. Sykes; II, “‘ The Origin, Control and 
Removal of Internal Stresses,’’ Chairman, Pro- 
fessor Leslie Aitchison; III, ‘‘ Effects Asso- 
ciated with Internal Stresses,’ Chairmen, Dr. 
Maurice Cook and Dr. H.J.Gough. The papers 
will be summarised by rapporteurs, who will 
indicate the points on which they consider that 
discussion will be profitable. Mr. D. A. Oliver, 
Professor H. O’Neill, Dr. A. G. Quarrell and 
Dr. N. P. Allen have agreed to act as rap- 
porteurs for the various sections. On Wednes- 
day, October 15th, Colonel P. G. J. Gueterbock, 
President of the Institute of Metals, will give an 
introductory address at 10 a.m., after which 
Section I will be taken. At 12.30 p.m. a 
buffet-luncheon will be served (price 6s.) 
at the Institution of Mechanical Engineers. 
From 2 p.m. until 5 p.m. Section II will be 
taken. In the evening at 8 p.m. there will be 
a conversazione at the home of the Institute, 
4, Grosvenor Gardens, London, 8.W.1, at which 
there will be a display of recent books and 
scientific exhibits. Section III will be taken 
on Thursday morning from 10 a.m. to 12.30 p.m. 
and 2.30 p.m. to 5 p.m., with an interval for 
luncheon at 1 p.m. Members who wish to 
participate in the meeting and luncheons are 
invited to communicate as soon as possible with 
the Secretary of the Institute of Metals at 4, 
Grosvenor Gardens, London, 8.W.1. 


The Fire Offices’ Committee Fire 
Protection Association 

PARTICULARS have just been released about 
the Fire Protection Association, which has 
been created by the Fire Offices’ Committee. 
The purpose of the Association is to reduce 
national fire wastage. The services of the 
Association are concerned exclusively with 
the giving of technical advice and assistance 
to all and sundry who may apply for it, so 
that so far as is practicable the possibility of 
loss through fire is brought down to an irre- 
ducible. minimum. The Association has in 
existence a nation-wide free fire protection 
and prevention advisory service. Since the 
purposes of the Association have been more 
generally known, many enquiries have been 
dealt with. Up-to-date enquiries have been 
received from a local authority with regard to 
a development scheme, from a farming society 
regarding the spontaneous heating of corn 
ricks, from a chemical manufacturer regarding 
the conversion of heating appliances, and from 
one of the universities in the matter of the 
installation of electrical equipment. Associate 
membership is sought among those who are 
like-minded in curtailing wastage by fire. 
The Association is closely linked with the 
recently established Joint Fire Research Organ- 


isation of the D.S.I.R. and the Fire Offices’ 
Committee and is in continuous consultation 
with that body in all matters which call for 
scientific research. The Fire Protection Associa- 
tion is stated to be the channel through which 
the products of research will be given practical 
expression, and will be made available to all. 
The Testing Station at Boreham Wood, Elstree, 
Herts, which is the temporary address of the 
Association, is now under the control of the Joint 
Fire Research Organisation and it will be 
extensively used for research work and testing. 
From time to time the Fire Protection Associa- 
tion will prepare recommendations concerning 
the special fire hazards in different industries 
and will publish reports of the latest discoveries 
in the field of fire protection. 


British Welding Research Association 


THE British Welding Research Association 
of 29, Park Crescent, London, W.1, has now 
published the recommendations made by 
the F.E.13 Committee of the Association on 
Codes of Practice for Welded Building Struc- 
tures. The memorandum and recommendations 
have been prepared by the committee after a 
detailed study of existing practice in the design, 
fabrication, and erection of arc-welded struc- 
tural steelwork. Research work continues to 
be carried out on subjects covered in the 
recommendations, which may require to be 
revised at some later date in the light of a more 
comprehensive and conclusive knowledge. The 
work was undertaken by the British Welding 
Research Association with two principal objects 
in view. First,'the provision, at the request 
of the Institution of Structural Engineers of 
clauses for inclusion in the welded steel con- 
struction section of the code, prepared by the 
Institution, for the Codes of Practice Committee 
for Civil Engineering, Public Works, and 
Building, and, second, the preparation for the 
British Standards Institution of recommenda- 
tions on which a revision of B.S. 538, 1940, 
“Metal Arc Welding as Applied to General 
Building Construction,” could be based. Certain 
of the clauses have been elaborated in the British 
Welding Research Association Memorandum 
T 17, “Stanchion Bases, Caps and Joints,” 
and a further statement, FE 13/37, on “ Built- 
up Girders and Compression Members.” 


Agricultural Machinery Supplies 

In his address to the Farmers’ Club on 
Monday, October 6th, Mr. Tom Williams, the 
Minister of Agriculture and Fisheries, dealt 
with the question of agricultural machinery 
supplies. He agreed that more machinery 
would be required. Unfortunately, he said, 
the steel allocations for the second and third 
quarters of 1947 had to be reduced. For the 
fourth quarter, however, the steel allocations 
for agricultural machinery have been set at the 
maximum, which it appeared that industry 
could use, having regard to its dependence on 
other supplies. This total was, he said, nearly 
double that for the third quarter. He expressed 
the hope that in 1948 the allocations might be 
still further increased. He was confident that 
the delays in delivery now experienced would 
be shortened in three to six months. His 
Department welcomed instances reported to it 
with a view to breaking evident bottlenecks. 
The agricultural engineering industry, Mr. 
Williams went on to say, had been set a formid- 
able task to supply urgent home needs and make 
a large contribution to our export trade. 
Essential home needs would be met as a first 
call on the resources of the industry, but 
export trade was of vital importance. It would 
assist materially in providing for our home 
requirements by making possible large-scale 
production, with all its economies, which 
would otherwise be impracticable on the basis 
of a limited home market. He regretted the 
unfortunate shortage of ploughshares, which 
had been aggravated by the early conclusion 
of the harvest and exceptionally dry soil 
conditions. 
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German Guided and Rocket Missiles 


By ERIC BURGESS 
No. II1—(Continued from page 310, October 3rd) 


A SLIGHTLY different type of missile was 
the “Hs.298 ” air-to-air rocket projectile, 
which was designed early in 1944(Fig. 5). Mass 
production was planned for 1945, but develop- 
ment and testing were not completed by the 
end of the war. This missile was intended for 
use with a solid fuel rocket unit and was 
launched from fighter aircraft against bomber 
formations. It was released at a range of 
about 1 mile and was controlled by radio 
signals from the parent aircraft. In reality 
the missile was again a midget aircraft with 
small swept-back wings. Construction was 
principally of sheet metal and a step was 
included in the fuselage design, so that the 
rocket exhaust would clear the tail surfaces. 
The fuselage was quite deep, for in the upper 
half was housed the radio and control equip- 
ment, while space had to be allowed below 
this for the rocket unit. The depth of the 
fuselage was thus 16in with a maximum 
width of 8in. The proximity fuse and war- 
head projected at the nose and below .these 
was another projection which housed a 


which is a mixture of potassium silicate, 
asbestos and graphite, and was then filled 
Tmmedi- 


with fast-burning composition. 
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The thermal efficiency would thus be quite 
good and a specific thrust of about 179 
seconds was obtained. 

This motor was the “109-543” unit ang 
was designed by Henschell and gop. 
structed by Schmidding. It was Tin jp 
outside diameter and about 32in in length 
and included 70 lb of solid fuel. Tho nozzle 
was inclined at an angle as in tho other 
motors, so that the thrust line would again 
pass through the centre of gravity of the 
missile. The lay-out of the ‘‘ Hs. 298” jg 
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A—Proximity Fuse. E—Inspection post. I—S nsion lugs. 
B—Warhead. F—Fins. J—Sold fuel rocket unit. 
C—Centre section. G—Windmill. K—Expansion nozzle. 
D—Controls. H—Wind-driven generator. L—Wing. 
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ately after the ignition of the charge com- 
bustion thus proceeded rapidly, producing a 
thrust of 330 1b for a period of about five 
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wind-driven generator and terminated in 
the airscrew for that generator. 

The overall length of the “* Hs. 298” was 
79in and the wing span 5lin. The mid- 
wings had a pronounced sweep-back and 
tapered from a root chord of 20in to one of 
9}in at the rounded tips. They were 2}in 
thick at the roots and were mounted on a 
single tubular main spar. Spoilers, each 
6Zin in length, gave lateral control in place 
of ailerons, and were operated by electro- 
magnetic controls situated between the 
surfaces of the wing. 

The rectangular tailplane had an area of 
200 square inches and a span of 21lin, and on 
it were mounted two more spoilers to act in 
place of elevators. Attached to the tips of 
the tailplane were twin fins, but these had 
no movable control surfaces. In flight the 
“Hs. 298” was reputed to attain a speed 
which corresponded to a Mach number of 
0-7 to 0-8 and its all-up weight was in the 
neighbourhood of 200 Ib. 

A specially designed powder unit in which 
the thrust was made to vary in flight was 
used in this missile. Rapid acceleration was 
ensured at the moment of leaving the parent 
aircraft by a high thrust, but this was 
followed by. a much longer period of power 
during which the thrust was reduced. The 
system employed was for the propellant to 
be moulded in the form of a hollow cylinder. 
The surface of the hole down the centre of 
the cylinder was then coated with polygan, 
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seconds. Restricted burning then followed. 
in which the thrust became 110]lb and 
remained at this value for a further twenty 
seconds. On the average the rate of burning 
was 2-8lb per second and the chamber 
pressure was approximately 120 atmospheres. 


shown in Fig. 6. The propellant employed 
was diglycol-dinitrate and was moulded by 
Wasag. The standard diglycol fuel, which 
had a gross calorific value of 845 gramme. 
calories per gramme and was used in many 
rocket booster and power units, was Wasag 
“ R61.” Its composition was approximately 
‘as follows :— 


Parts. 
Nitrocellulose (12-2 per cent nitrogen)... 61-5 
Diethylene-glycol-dinitrate ... ... ... 34-0 
0 byl tag eeu kas; eke 9k, ae 
Diphenyl-urethane ... ... ... ... .. 31 
Water... ... ; 1-0 


Another aircraft type of guided missile 
constructed by Henschell was the “Schmet- 
terling”’ or “‘ Hs. 117 ” (Figs. 7 and 8). This 
missile was reported to have been designed 
by Professor Wagner and there were several 
models under development at the close of 
hostilities. Essentially, it was intended to be 
a radio-controlled rocket-propelled missile, 
fired from the ground against bomber 
formations. Although some models were 
ready for quantity production at the end of 
the war, difficulties in the supply of booster 
units prevented this weapon from being 
operationally used. Launching was accom- 
plished with two assisted take-off units, 
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qhioh were jettisoned after four seconds of 
cht, by Which time the main liquid fuel 
wit was operating. 

Radio signals from the ground, picked up 
and analysed by @ receiver situated in the 
no behind the warhead, caused electro- 
magnetic servos to operate spoilers on the 
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boosters, but including the main rocket 

motor, the structural weight of the ‘“Schmet- 

terling ” amounted to about 375 lb. This 

e varied, however, with different models. 

The total weight at take-off amounted to 
nearly 1000 lb. 

One type of “Hs. 117” used a “ BMW 
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A—Proximity fuse and warhead. 
B—Wind-driven generator. 


D—Control com ents, radio, &c. 
E—Pressaure air bottle. ; 
F—Fuel tank. 

G—Centre section. 


H—Rear fuel tank. 
I-8 control valve. 
J—Windmill for generator. 
K—Inspection ports. 
Fic. 8—LAYouT OF ‘*Hs.117"' 


wings and tail surfaces in order to control the 
direction of flight. A flare was, moreover, 
included in the tail to assist visual guiding 
when atmospheric conditions permitted. 

The overall length of the missile was 
\57}in and the fuselage was cylindrical in 
shape, being built up from three main 
sections. An assymetrical nose housed the 
warhead and proximity fuse on the port 
side, and @ wind-driven electrical generator 
on the other. The tail section was of sheet 
alloy with a casting at the extreme rear to 
support the tail and fins, and also the reer of 
the rocket motor. The centre part of the 
fuselage was normally covered \ a light 
alloy skin. 

The wings and tail unit were interesting, 
in that they were produced as castings from 
light alloy, probably of magnesium. The 
cantilever tail unit was made in two sym- 
metrical sections, which were interchange- 
able, and the whole structure of wings, tail- 
plane and. fins was covered with light alloy 
sheet. 

With a chord at the roots of 26in the mid- 
wings tapered to 12-5in at the tips and the 
leading edge was sharply swept back about 
24in. The two spoilers, which operated in 
place of ailerons, were each 13in in length 
and were actuated by solenoids. The wing 
itself, as in the “‘ Hs. 298,’ was attached by 
a single tubular steel spar which passed 
through three of the ribs. The tailplane was 
39in in span and instead of the normal type 
of elevators it had electrically operated 
spoilers. 

The operational ceiling of the ‘‘ Schmetter- 
ling” was about 35,000ft, but it had an 
absolute ceiling of nearly 50,000ft. Maximum 
speed was attained just after take-off when 
the booster units were operating, and this 
was almost 685 m.p.h., but it soon fell to a 
Mach nunfber M=0-75 and in later models 
to M=0-80, although in some types the 
speed was even restricted to M=0-23. This 
limitation of the speed to a constant Mach 
number was accomplished by a Machmeter ; 
that is, the regulation of the fuel valve by 
ram pressure while an altimeter controlled 
the thrust. The horizontal range of the 
missiles varied, the maximum being about 
20 miles with a 50 lb warhead, but arrange- 
ments were being made for the incorporation 
of @ warhead weighing 88 lb. Excluding the 
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L—Cast tail sections. 
M—Rocket motor support. 
cil ‘hrust rods. 

ing supports (main spar). 
P—Forward wing oman 
Q—Reaction chamber. 
R—Expansion nozzle. 
S—Booster rockets. 


T—Expansion nozzles of booster rockets. 
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109-558 ”’ motor, which weighed 350 lb full 
and 185 lbempty. The overall length of this 
unit was 107in and the maximum diameter 
was 13-8in. The fuels used were “‘Salbei,”’ 
which was 98 per cent nitric acid, and 
“Tonka,” which was 57 per cent oxide 
m-xylidine plus 43 per cent tri-ethylamine. 
The respective weights of these two fuels 
were 130 lb and 28 lb. This fuel combination 
gave a specific impulse of 175 seconds. 

‘* SV-stoff ’’ (Salbei) was housed in the rear 
fuel tank and, by circulation around the 
walls of the combustion chamber and nozzle 
it was used to fuel-cool the motor. Used to 
force the fuels into the reaction chamber, 
compressed air, at a pressure of 205 atmo- 
spheres, was contained in a bottle con- 
structed from two welded halves of pressed 
steel, situated at the front of the missile. 
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A chamber pressure of 20-5 atmospheres 
was obtained with a total impulse of 
27,500 lb-sec. The thrust actually com- 
menced at a value of 836lb, but decayed 
during the run of sixty seconds to a final value 
of 132 1b. At full thrust the duration would 
be only thirty-five seconds. 

In another model a Walter unit (“109-729’’) 
was employed. This utilised “SV-stoff” and 
“* B-stoff ’’ (petrol) and had a full weight of 
330 lb with a dry weight of 143 lb. The fuel 
was divided as 150lb of nitric acid and 
28-8 1b of petrol. It was displaced into the 
combustion chamber by means of compressed 
air stored at 184 atmospheres. Salbei was 
again used for regenerative cooling of the 
motor. 

For starting purposes in this anit furferyl 
alcohol was used with squib ignition and the 
total impulse developed was 27,600 lb-sec. 
The chamber pressure was approximately 
27-3 atmospheres and this resulted in a 
full thrust of 831lb. This value decayed 
to 1321b during the thrust period of sixty 
seconds. 

On both these units the motor was sup- 
ported by thrust rods, by which it was 
attached to the rear fuel tank. This design 
enabled the rocket motor to be situated at the 
extreme rear of the missile, so that a fuselage 
step was not needed for the exhaustion of 
the propellants. 

Manufactured by Schmidding, the “ 109- 
553 ”’ boosters were mounted one each above 
and below the fuselage of the main rocket. 
Each was 94in in length and 6-6in in dia- 
meter and weighed 187lb. The 88lb of 
diglycol powder gave a total impulse of 
15,400 lb.-sec. and a thrust of 3850 Ib was 
achieved with the fuel producing a specific 
impulse of 183 seconds. 

As mounted on the “ Schmetterling,” the 
boosters had nozzles which were inclined at 
an angle of 30 deg. so that their thrust line 
would pass through the centre of gravity of 
the missile. The lower booster was fired 
first so as to lift the projectile, and the second 
was ignited by the breaking of a wire after a 
definite distance had been travelled. The 
boosters were jettisoned as soon as their 
charge was exhausted. 


(To be continued) 


The Institution of Naval Architects 


No. I1—(Continued from page 314, October 3rd) 


ON the morning of the third day of its 
autumn meetings, Thursday, September 
25th, the members of the Institution of Naval 
Architects assembled at the Civic Centre in 
Southampton. In the course of his introduc- 
tory speech, the President, Lord Chatfield, 
said that by visiting the great naval 
port of Portsmouth and the great mari- 
time port of Southampton, the Institu- 
tion had demonstrated its universality. 
Although members were called ‘ Naval 
Architects,’’ the term had’the broadest inter- 
pretation—it covered every branch of archi- 
tecture which had to do with ships and their 
construction. 

In extending a civic welcome to the Insti- 
tution, the Mayor of Southampton gave some 
interesting details of the office of Admiral 
of the Port, which he automatically held as 
the Mayor of the town. This office originally 
gave the Mayor jurisdiction over a wide area 
of the waters of the Solent, and although 
these powers were no longer used they had 
never been officially withdrawn. In express- 
ing pleasure in welcoming the Institution to 


Southampton he said it was interesting to 
note that members were concerned with the 
architecture of merchant shipping as well 
as naval craft. We had not yet reached the 
happy state in which we could say there 
would be no more war, but must take the 
necessary steps for protection, and there was 
an abundance of work for naval architects, 
apart from the development of the mer- 
cantile marine. There were works at 
Southampton where naval craft and merchant 
shipping were built and repaired, and there 
was much that was of interest to the members 
of the Institution. 

The first paper to be presented for dis- 
cussion was entitled the ‘‘ Port of Southamp- 
ton,” by Mr. O. H. Lewis, the General 
Manager and Clerk to the Southampton 
Harbour Board. 


THE Port or SOUTHAMPTON 


In opening the discussion, Sir John 
Thornycroft said he had known Southampton 
for more than fifty years. Commenting on 
the author’s reference to the rapid develop- 
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ment of the port under railway ownership, 
Sir John said that, whilst some people might 
think that directors of railways were re- 
dundant, it must be agreed that they had 
shown foresight and perhaps a certain amount 
of courage in getting many thousands of 
shareholders to invest their money for the 
development of the docks. The work of 
building the docks had entailed no little 
difficulty, but the port had been fortunate 
in having very good engineers to carry on 
the work. 

The No. 6 (Trafalgar) dock, he believed, 

- was the first mass concrete dock built in 
this country. No sooner was it finished, 
however, than the shipowners and naval 
architects built bigger ships, so that the dock 
had had to be widened in order to accom- 
modate the biggest liners using the port 
at that time. 

When the next dock was constructed, a 
good margin was allowed for the ‘“‘ Queen 
Mary” and her sister ship. He believed 
that that dock had many features which were 
copied in other parts of the world. There 
might be some that were bigger now, but 
there was no doubt that in it Southampton 
had one of the finest docks in this country. 

Speaking of the ship repair work at 
Southampton, Sir John said that in the early 
days when the American liners came there 
some of the ships were small and some were 
not too well built. They were run very hard 
and suffered from such vibration that the 
plating at the bottoms leaked badly and the 
rivets in the double bottoms had regularly 
to be hardened up. The people responsible 
for the repair work had suggested cutting 
manholes in the bottoms of the ships to 
provide quick and easy access. The Board of 
Trade and Lloyd’s disagreed; but it was 
pointed out to them that there were manholes 
in boilers, and there was-»little reason that 
there should not be in ships. Upon manholes 
being cut into the double bottoms of the 
ship men were able to get inside to harden 
up the rivets with a considerable saving in 
time and expense in comparison with the 
old methods used. 

Speaking of recent work, he said both the 
“Queen Mary” and ‘“ Queen Elizabeth ” 
had to come to Southampton for refitting 
because there was no other place where the 
necessary repairs could be carried out. 

Sir John reminded his listeners that 
the south of England was also a shipbuilding 
as well as a ship-repairing centre, for around 
Southampton there were a number of small 
yards, and also yards which could build 
fairly big ships. At Cowes, in the Isle of 
Wight, a number of quite large cargo- 
passenger liners were building; indeed, 
since the war they had built in the area 
forty or fifty quite large vessels for foreign 
Governments. In addition to two 20-knot 
cargo-passenger liners now building, there 
were six first-class boats of quite important 
dimensions which would compete with any 
in the world. 

Credit should be given to the far-sighted 
railway directors who had gone to the lengths 
they had in developing the port. There were 
a great many more schemes in preparation, 
for which they would not be ultimately 
responsible. Probably the last of these 
jobs would be a new terminal for the 
Cunarders to come alongside. It had been 
felt for a long time that the sheds were 
not impressive enough for such ships, that 
people coming from abroad should arrive 
at a terminal which would impress them as 
had the ships in which they had travelled. 
The railway chairman, Mr. Gore Brown, 
had been very insistent that the terminal 
should be of very considerable architectural 
merit, and he had asked the Fine Arts Society 
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to help. The railway officers who were 
carrying out the work, with their architects, 
he believed would produce a lasting memorial 
to the administration by the railway, and 
at the same time something which the people 
of Southampton would be proud to have 
in their town. 

Mr. 8. T. Cope (chief principal moorings 
officer), discussing a long-term policy for 
providing facilities for flying boats, said it 
appeared to him that, with the construction 
of the designs now on the drawing board, 
history would repeat itself. Apparently the 
Cunard Company and the travelling public 
were not content until they had their 
** Queens,” and he believed the same sort 
of thing would happen in connection with 
air travel. The flying boats of 30,000 Ib 
to 40,000lb all-up weight to-day could 
utilise the facilities of Southampton Water. 
But looking ahead with imagination, possibly 
twenty years hence, there would be flying 
boats of 300,000 lb or 400,000 lb. It was 
worth while considering very carefully 
whether difficulties would then arise in 
providing full facilities for surface craft as 
well as aircraft there. 

A paper on “ Permanent Moorings,” by 
Mr. T. Thorpe and Mr. K. P. Farrell, was 
then discussed. 


PERMANENT MOooRINGS 


In opening the discussion, Mr. W. A. D. 
Forbes said he believed the paper was the 
first of its type which had been presented 
to the Institution, and it should be a welcome 
addition to the “‘ Transactions.’’ It contained 
a lot of information valuable to harbour 
authorities and those concerned with the 
berthing of ships. : 

The experiments carried out by the authors 
had arisen from cases of the dragging of 
anchors during the war. Lord Fraser, then 
Sir Bruce Fraser, the Commander-in-Chief 
of the Home Fleet, had suggested that the 
subject of anchors should be investigated 
with a view to increasing their holding power. 
The Director of Naval Construction had been 
unable to allocate personnel for the work, 
which was of considerable magnitude, and 
research did not commence until the end 
of the war. A survey of the literature on 
the subject showed that our knowledge of 
the characteristics of anchors and their 
behaviour was woefully deficient ; accord- 
ingly, plans were made to find out how 
anchors really worked and what were the 
important factors influencing their design. 
A real start was made with information 
obtained from the Air Ministry concerning 
the anti-snatch mooring, which undoubtedly 
was successful for flying boats; when the 
investigators had used the standard type of 
Admiralty mooring they had had a lot of 
expensive accidents, but the resilient type 
of mooring was immediately successful. 

Mr. Forbes asked if the authors felt that 
the new designs of mooring anchors to which 
they had referred would have the good points 
of the existing mooring anchor and would 
not bury themselves completely in the mud ; 
an anchor which might become lost was not 
wanted. 

Liewt.-Commander D. H. MacMillan said 
the authors should be congratulated, par- 
ticularly by seamen, for having really got 
down to the problem of moorings. There 
should be, however, far more collaboration 
between those who studied the theory of 
moorings and the practical users of them. 
Without such co-operation the seamen would 
take an empirical view, and the research 
workers would put forward very strange 
views without the backing of practical 
experience. 

As a hydrographic surveyor, he felt there 
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was room for such collaboration also in the 
determination of the merits of holding groyng 
which had in the past been determing 
largely on the experience of seamen. They, 
had been superficial determinations, py 
he felt that surface borings should be mad 
in order to determine what good holding 
ground really was. 

Perhaps the fact had been rather lost sight 
of that during the last fifty or sixty voars the 
machinery on board ship had been so de. 
veloped that almost any anchor could by 
weighed. He did not think the deve!opmen; 
of anchors had kept pace with the ability 
of ships to handle anchors far beyond the 
capacity of ships fifty years ago. 

Mr. 8. T. Cope, commenting that the Paper 
gave details of some new mooring clesigns 
which achieved a 25 per cent saving of 
cable, said that from that point of view alone 
the work had been well worth while. Dealing 
with the reference in the paper to the overhay| 
of Admiralty moorings at home dockyard 
in accordance with the general rules laid 
down, he suggested that it was akmost 
impossible to lay down a schedule of main. 
tenance without incurring wastage of man. 
power and ships. ‘Trinity House and the 
Admiralty probably had records covering 
50 or 100 years; a study of such records 
might show that, although they had examined 
the moorings at shorter intervals, according 
to the schedule laid down, in many cases 
they had probably not renewed anything for 
ten years. Surely, therefore, maintenance 
schedules should be amended in the interests 
of economy. 

The President said he was impressed by 
a table in the paper showing the effect of 
forces due to a 60 m.p.h. gale or to a 5-knot 
tide; the figures might give the impression 
that whereas wind was very important, the 
tide was much less important. That was so, 
he said, provided that one had a ship ina 
fore-and-aft line with the wind and the tide. 
Directly there was a combination of wind 
and tide, there were brought into play far 
greater forces than the maximum effort of 
either one by itself. If, for instance, a ship 
were riding through a 60 m.p.h. gale, the 
wind was simply acting on the ’thwartships 
section and its effect was limited. If the 
ship were riding to a 5-knot tide and a gale 
was blowing on her quarter or her beam, to 
swing her round so that she was at an angle of, 
say, 20 deg. to the tide, the tide would then 
push the vessel against the wind and she 
would drag her anchors or part them. 

That experience was very common to those 
who, during the first world war, were 
anchored at Rosyth, where there was always, 
at springs, a tide of about 4 knots. When 
there was a gale, every ship swung around 
about 20 dég. and sometimes 30 deg. with 
the tide, and the biggest ships would drift 
to windward, whereas the small ships were 
not affected. 

Mr. Thorpe, replying to a question as to 
whether the new anchor which was being 
developed would become lost in a soft bottom, 
said he hoped it would not ; they were trying 
to ensure that it would not become lost 
entirely in the mud. 

Replying to Lieut.-Commander MacMillan, 
the speaker said that the investigators were 
acting in collaboration with practical men. 

The reference to the holding power of the 
various grounds coupled up with Mr. Cope’s 
remark on the 25 per cent saving of cables, 
and Mr. Thorpe admitted that the figure was 
an over-estimate. They could not always 
cater for nice firm sand, so that it would not 
always be possible to effect a saving of 25 
per cent. 

The authors had not lost sight of making 
allowance for the fact that ships were better 
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uipped nowadays for weighing anchor 
than was formerly the case. They hoped 
jo contribute another paper dealing with 
the anchor-dragging trials, and that matter 
had been taken into account. 

The final paper presented to the meeting 
yas entitled ‘‘ Resistance of Barges in Deep 
and Shallow Water,” by Mr. J. F. Allan 
and Mr. W. P. Walker. It was presented in 
the afternoon and followed a luncheon given 
by the Mayor of Southampton to a large 
number of members and their ladies. 


RESISTANCE OF BARGES 


During the discussion on this paper, Dr. 
g. §. Baker suggested to the authors that 
they had a very suitable spot not far from 
their works for shallow water tests—the 
mud bank off Helensburg. If they could 

rsuade some of the shipowners to run 
ships on there, Teddington would lend them 
4 dynamometer for testing purposes. He 
was sure Of some first-class results. 

He asked whether the models used by the 
authors were restricted from yawing when 
they were towed, because if a model were 
allowed to yaw when towed in shallow water 
one obtained an early indication of eddy 
making which might be occurring, particu- 
larly if at the fore end. He was curious to 
know what was the effect of the scow type 
barge. 

Profeaede A. M. Robb recalled that, 
about 1905, R. E. Froude had suggested that 
the phenomena of shallow water resistance 
were merely the phenomena of deep water 
resistance with every factor accentuated. 
The constriction of the flow involved first 
an increased water velocity, and therefore 
increased frictional resistance. 

Professor Robb had been going to make a 
criticism of the paper, but Mr. Allan, when 
presenting the paper, had anticipated him 
by suggesting that, although he had taken 
the speeds up to that at which increased wave- 
making become prominent, it must not always 
be assumed that all the resistance was fric- 
tional. The Froude consideration was that, 
since the shallow water effects were the deep 
water effects accentuated, there were larger 
waves because of the increased pressure 
changes, and also longer waves for a given 
speed. Therefore, the wave interference 
effects should be more pronounced in shallow 
than in deep water. He had searched all 
the reliable records of shallow water trials, 
however, and could find no trace of that. 

Professor Robb confessed that he had now 
grave doubts whether the assumption which 
had been accepted for seventy years, that 
frictional resistance could be separated from 
wave-making resistance, was valid. He 
suggested that one of the supremely 

important considerations underlying shallow 
water tests was that they might point the 
way to a different line of approach. 

Mr. L. Woollard, referring to a diagram 
in the paper showing the barges being towed 
in tandem, practically touching, asked if 
they were towed bow to stern exactly. 

Mr. Allan replied that the bow and the 
stern were touching. There was a clearance 
on the water line, of course, due to the ends. 

Mr. Walker replied briefly to the dis- 
cussion. Dealing with the question by Dr. 
Baker, he said that all the barges were 
permitted to yaw when towed. 

The meetings closed on Friday, September 
26th with a visit to the Woolston shipyard 
of J. I. Thornycroft and Co., Ltd., followed 
by a most enjoyable trip in the Solent 
on the M.V. “ Vecta.” During tea on 
board the vessel, Engineer Rear-Admiral 

yman, in a few well-chosen words, con- 
gratulated the secretary of the Institution 
and his staff upon excellent organisation. 
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Centenary Celebration of Royal 
Netherland Institution of Engineers 


No. II—(Continued from page 323, October 3rd) 


HE Jubilee of the Institution should 

have been celebrated about August 
31st, but with the Fuel Economy Conference 
of the World Power Conference, which met 
in The Hague in the early part of September, 
and the difficulty of arranging hotel and 
meeting accommodation earlier in the month, 
it was decided to celebrate the centenary 
in the week, Monday, September 22nd, 
to Friday, September 26th. In our first 
article we described the Commemoration 
Meeting. 


OFFICIAL DINNER 


The official commemoration dinner took 
place at the Kursaal, Scheveningen, on Tues- 
day evening, September’ 23rd, and close upon 


was dancing and some interchange between 
the two parties. A very enjoyable evening 
was spent. 

On Wednesday morning the foreign dele- 
gates were entertained to luncheon at the 
Restaurant Royal. 


TECHNICAL PAPERS 


The technical papers read in connection 
with the centenary celebrations on Wednes- 
day, September 24th, at the Royal Theatre, 
dealt with various aspects of the Netherlands 
coal-mining industry, and together with 
the papers on the same subject, presented by 
the Netherlands Section to the recent Fuel 
Economy Conference of the World Power 
Conference, they give a complete picture 





GENERAL VIEW OF THE MAURITS COLLIERY 


800 members, guests, and ladies attended. 
The Chairman was the Past-President and 
Vice-President of the Council, Jhr. Ir. O. 
C. A. van Lidth de Jeude, whose pleasing 
personality and knowledge of languages 
specially fitted him for his task of introducing 
the seven speakers. Congratulations were 
expressed to the Institution on its centenary 
by the Minister of Justice, J. H. van 
Maarseveen, on behalf of the Dutch Govern- 
ment; by Colonel Frank M. S. Johnson, 
C.E., on behalf of the American delegation ; 
by Professor Dr. Ir. H. I. Waterman, for 
the Netherlands Indies; by Professor M. 
Véron, President of the Société des Ingénieurs 
Civils de France, for the French speaking 
countries; by Ir. C. T. C. Heyning, for the 
Delft Association of Engineers, and by 
Dr. H. R. Ricardo, who spoke for the Royal 
Society and the English guests, and wished 
the Institution every success in the future. 
A short speech was also made by Sir Nevile 
Bland, His Majesty’s Ambassador at The 
Hague, and Dr. Ir. J. A. Ringers briefly 
replied. 

At the same time as the dinner took 
place, another 600 members with their 
ladies dined at the Hotel Kasteel Oud Wasse- 
naar, and during the evening radio messages 
were exchanged. After the dinner there 





of this important industry. The first paper, 
by Dr. Ir. Ch. Th. Groothoff, was entitled 
“Some Observations on the Netherlands 
Mining Industry,” and it was read in English. 
It deals with the work of the mining engineer 
in the development of the South Limburg 
coalfield and the increase of coal production, 
which has recently taken place. The work 
of the mining engineer, as organiser and 
co-ordinator, is fully dealt with and Dr. 
Groothoff states that one of the principal 
conditions for attaining the highest grade 
of efficiency consists in approximating the 
ideal form of co-operation between all the 
workers on the principle: treat another 
in the same way in which you would like 
to be treated, if you found yourself in his 
place. 

Professor Dr. Ir. F. K. Th. van Iterson 
dealt with ‘‘The Processing of Coking 
Coal at the State Mine Maurits.” This 
modern plant was inspected during one of 
the visits. Dr. D. W. van Krevelen chose 
as his subject, ‘Chemical Industry Based 
on Coal,” and Ir. C. J. Witteveen described 
in a paper “‘'The New Navigable Waterway 
from South Limburg to the Waal.” He 
dealt with this waterway and its significance 
for the Netherlands waterborne _ traffic. 
Ir. F. Q. den Hollander dealt, in a paper, 
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with “The Railway Transport of Limburg 
Coal.”’ “The Social Policy of the Nether- 
lands Mines’ was dealt with in a paper by 
Mr. J. Mous, while Ir. A. E. Dinger dealt 
with “The Architectural Side of Industrial 
Buildings and Housing.” 

In the final paper, the subject of ‘“‘ Research 
in the State Mines”’ was fully covered by 
Dr. G. Berghoff. An English summary of 
all the Dutch technical papers was provided. 

After the meeting was over, Jhr. Ir. 
O. C. A. van Lidth de Jeude entertained 
the members of the foreign delegation at 
his home in The Hague. The last large 
gathering was the Soirée at the Kursaal 
Scheveningen. 

EXCURSIONS 

One of the main excursions was that to 
the Philips Factories at Eindhoven and the 
State Mines in South Limburg on Thursday 
morning, September 25th. For this excur- 
sion, the Netherlands State Railways provided 
a special five-coach diesel-electric train. 
These trains formed an important section 
of the Dutch railway programme in the 
years before the last war and they have 
already been fully described. They will 
now be mainly employed on branch services. 

The party was welcomed by Ir. Th. P. 
Tromp, of the Philips Board of Manage- 
ment, who spoke of the isolation of the 
Philips firm during the war period and said 
that such visits as that which was being 
undertaken by the members and guests of 
the Institution contributed to better under- 
standing between the nations. 

The train left the Philips siding in the 
late afternoon and Valkenburg was reached 
the same evening, where the party was 
accommodated in hotels. On Friday, at 
8 a.m., an early start was made for the 
Maurits Mine at Lutterrade, which was 
reached an hour later. Here the party 
divided into two sections, one inspecting 
the coking plant and the other the nitrogen 
fixation plant and the central research 
laboratory. After a short pause for coffee 
in the Recreation Centre at the coking 
plant the party was shown the surface 
workings, the coal cleaning plant and power 
houses at the Maurits pit. A general view 
of the colliery, showing the railway yard, 
the reinforced concrete winding headstocks, 
and the coal-cleaning plant, the power 
station and the coolers, is reproduced here- 
with. Luncheon was served at the Maurits 
Colliery canteen and Dr. Ringers thanked 
the State Mine authorities for the excellent 
arrangements made. 

Another excursion was that made to 
the hydraulic and soil laboratory of the 
Delft University and to Rotterdam. At 
Rotterdam a steamer was provided and some 
of the damage done to the port during the 
war and the work of reconstruction now 
proceeding was seen. 

Other excursions were arranged to the 
University of Leiden, where the ‘‘ Kamer- 
lingh Onnes” Cryogene Laboratory, was 
visited, and after luncheon visits were paid 
to the blast furnaces at Ijmuiden and the 
North Sea Lock Gates there. 

Another interesting visit was that to 
Alkmaar and the enclosure dam and reclaimed 
grounds of the Wieringermeer. The Werks- 
poor pumping stations, which were badly 
damaged by the Germans, were also seen 
working. Other members visited the A. K. U. 
rayon factories at Arnhem. 

On Friday evening, September 26th, 
the Royal Netherlands Government gave 
an Official reception at the Kasteel Oud- 
Wassenaar Hotel, where the party was 
welcomed on behalf of the Government by 
two Ministers, Ir. H. Vos and L. Neher, 
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and an enjoyable evening was spent. Thus 
closed a memorable meeting. Tribute must 
be paid to the immense amount of prepara 
tory work which had been done by the 
general secretary, Ir. H. Sangster, his 
excellent staff, his council and his reception 
committee. Mention must also be made of 
the many members of the Institution who 
voluntarily attached themselves to the parties 
and did everything to make the guests feel 
thoroughly at home. The centenary cele- 
bration will long be remembered by all who 
were privileged to take part in it. 


A COMMEMORATIVE VOLUME 


Under the style of Koninklinjk Instituut 
van Ingenieurs Jubileum, 1847-1947, a 
souvenir volume in the same format as 
the Institution’s journal, De Ingenieur, 
with over 225 pages, has been printed. 
In this volume an account is given of the 
progress made in the Netherlands in various 
branches of engineering in the period under 
eview. Professor Ir. D. Dresden contri- 
F utes an introduction and there are sections 
s civil and hydraulic engineering, mechanical 
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during the war years underwent considera 
development. Prior to 1939 the yard wag ye., 
principally for laying up vessels on mud berth, 
and carrying out a restricted range of repain, 
and refits. Now, however, it is capable af 
dealing completely with the repair and Overhay| 
of merchant vessels, yachts and other crag 
up to 1500 tons, 


The main slipway of the yard is capable of 


accommodating vessels of 1000 to ‘209 tons 
arid to a length of 240ft by 35ft beain, Two 
other slips are available for craft up t« 250 tons 
and 75 tons respectively. A feature of the yard 
is the grid and inclined hard to which Caisson 
has been fitted so that work can be Carried 
out on vessels at any state of the tide. Trans, 
porting cradles of some 50 tons’ capacit, may be 
also run down the hard to enable smallcy yacht, 
or other craft to be floated on to them and then 
towed away to other parts of the yard for oye, 
haul or storage. 

Long jetties running well out into the wate 
give easy access at all times to craft moore 
alongside them. Storage under cover is ayaj). 


able for a number of craft up to 70ft in length 
and there are mud berths for twenty or mor 


vessels to lie bow or stern on to the dockside, 
In addition to cranes of various capacities 
for general lifting work there is also a 5-toy 
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and naval engineering, electricity, transporta- 
tion, mining, petroleum technology, hygienic 
engineering, technical economics and _ tech- 
nical and scientific research. Ir. H. Sangster 
contributes a foreword and an article on 
the Institution is written by Jhr. Ir. O. C. A. 
van Lidth de Jeude, and an article on the 
work of the Institution in the Netherlands 
Indies by Ir. H. Korving. The main happen- 
ings in the history of the Institution from 
1847 to 1947 are also set forth. A short 
summary of the fifty-five articles appearing 
in-this volume has also been published in 
English. 





The Northam Shipyard of John 
I. Thornyctoft and Co., Ltd. 


TuHE facilities of John I. Thornycroft and 
Co., Ltd., at Southampton, for the repair and 
overhaul of large vessels is well known, but 
probably less familiar is the large capacity 
the firm has at its nearby Northam yard for 
dealing with smaller vessels. In the course of a 
recent visit to Southampton we were given an 
opportunity to see this yard at Northam, which 


SHIPYARD 


gantry which is used for removing engines from 
boats. 

Large and well-lighted shops are equipped 
for all classes of work, and there is also a saw- 
mill, a riggers’ shop and a french polishing 
section. Ah accumulator charging station 
has special equipment for testing batteries. 
A fuelling and de-fuelling system has been 
installed with underground storage tanks, 
and electric cables laid throughout the yard 
provide lighting, welding and power points of 
various voltages for work on board the ships. 

Since the end of the war, in addition to refit- 
ting and repairing a variety of craft, the 
yard has completed the reconversion of the 
‘*Medway Queen” from a minesweeper, and 
the ‘‘ Bournemouth Queen” from an anti- 
aircraft vessel. At the time of the visit vessels 
in hand included a tug, “‘ Empire Aid,’’ and a 
tanker, ‘‘ Southgate,’”’ both undergoing com- 
plete overhauls, and the tankers ‘“‘ Empire 
Guernsey ”’ and “ Ben Johnson” undergoing 
refits. An interesting converson shortly to 
be started is that of a Mark IV landing craft 
to a motor-car ferry for the Isle of Wight Steam 
Packet Company. 

The photograph we reproduce shows one 
corner of the shipyard and in the foreground 
the inclined hard can be seen in a flooded 


_condition with the caisson closed. 
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Seaweed Harvesting Methods 


By WILLIAM MACKENZIE, M.I.E.S.* 


No. I. 


INTRODUCTION 


Tar demand for alginic acid during the war 
yas largely responsible for the revival 
of interest in the Scottish seaweed industry. 
Alginie acid, the one constituent of the brown 
weeds 80 far developed commercially, can be 
sed in the manufacture of lightweight woollen 
fabrics, textile sizes, transparent paper, plas- 
tics, ice-cream, custard powder and soup, 
the fining of beer, surgical soluble ligaments, 
medical capsules and dental moulding powders. 
The potential uses of the other chemical 





Soft flexible stipe lightly secured to shells, small! stones, 
ke., located on sand or silt sea beds. Very little resistance 
to tides. Extensive frond, serrated on edge. 


FiG. 1—-LAMINARIA SACCHARINA 


constituents of the weeds are being examined. 

The Scottish Seaweed Research Association, 
a 90 per cent Treasury-financed organisation, 
was set up at the instigation of the Scottish 
Council on Industry and several interested 
Government departments to investigate the 


seaweed by means of an equipment designed 
on the principle of the “‘ Rotoscythe”’ lawn 
mower was evolved by J. F. Williams in 
discussion with D. H. Cockburn, C. W. Bon- 
niksen and E. H. Thierry, and an equip- 





Smooth oval-shaped stipe firmly secured to sea bed by 
holdfast. Found in medium tidal conditions. 


FiG. 3—-LAMINARIA DIGITATA 


ment was designed, fitted to an ex-lifeboat, 
and trials commenced in the same year. 
In 1943 a more suitable and powered boat, 
the ‘‘ Prospecto,’” was located, to which 
a redesigned harvesting unit was fitted. 
Trials recommenced in October, 1943, under 
the control of the Ministry of Supply and their 
agents, Cefoil, Ltd., until mid-1944, when the 
problem was handed over to the newly-formed 
Scottish Seaweed Research Association. 

The bulk of Scottish sub-littoral weed grows 
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Fic. 2—LAYOUT OF FIRST SEAWEED HARVESTING CRAFT 


- 


possibility of establishing a seaweed industry 
in this country capable of competing with 
those of other countries. One of the most 
difficult problems facing the Engineering 
Division of the Association is the harvesting 
of underwater seaweed. The following report 
deals with the work carried out. during the 
war in an attempt to harvest such weed for its 
alginic acid content to be used in the manu- 
facture of camouflage. 

Early in 1942 the idea of cutting sub-littoral 





* Scottish Seaweed Research Association. 


from 1—7 fathoms below sea level, which in 
many localities does not allow sufficient dis- 
tance off-shore for a vessel to manceuvre. 
In Orkney waters, however, the seven fathom 
line is normally some considerable distance 
from the shore. 

Figs. 1, 3 and 4 indicate the three particular 
species of sub-littoral seaweed from which 
the frond only was to be cut, leaving the 
stipe secured by the holdfast to the sea bed. 

This report deals, as far as the available 
facts allow, with the subsequent design, 
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development and trials of equipment based 
on the * Rotoscythe ”’ principle. 


DEscRiPTion oF First Unit 
The first unit, shown diagrammatically in 
Fig. 2, was mounted on the floor bearers of an 
ex-lifeboat (33ft long, 9ft 7in beam, 2ft 2in 
mean loaded draught) and consisted of a single 





Strong rough stipe secured firmly to rock or hard 
sea bed by holdfast. Normally found in strong tideway. 


Fic. 4—LAMINARIA CLOUSTONI 


cutter A, direct-driven by a submarine oil- 
motor B, mounted on the upper side of the 
cutting head and powered by a 2#in oil pump C, 
mounted on the deck of the surface vessel. 
A 6in centrifugal pump D, connected by 
6in flexible armoured hose E, and a metal 






Pump Discharge 




















SECTION Y.Y. 


Tow Line from 
Motor Launch 


\ 





boom F, to suction ports in the cutting head, 
pumped water and entrained weed from the 
vicinity of the cutter to a fine mesh net which 
retained the weed. Both the 2?in oil pump 
and the 6in centrifugal water pump were driven 
from the shaft of an 18 h.p. petrol-paraffin 
engine G. 


Derart, SPECIFICATION 


The cutting head (Figs. 5, 6 and 7) was of 
mild steel construction, housing a single rotating 
double-ended steel cutting knife measuring 
16in tip to tip (Fig. 5), driven direct at 880 
r.p.m. by a submarine oil motor mounted on 
the upper side of the cutting head. A 2in 
wide suction port formed at the periphery of 
the cutting head by the cover plate extended 
approximately halfway round the path swept 
by the cutting knife and communicated with a 
6in bore metal boom, the boom being coupled 
to the 6in centrifugal water pump by a 6in 
bore armoured flexible hose. The complete 
head was mounted on tubular skids to facilitate 
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dragging along the sea bed. The raising and 
lowering of the head was hand-controlled from 
a davit mounted on the lifeboat. 

The water pump, manufactured by Black- 





FiG. 5—-UNDERSIDE OF CUTTING HEAD, WITH COVER PLATE REMOVED 


stone and Co., Ltd., Lincs, was a 6in unchoke- 
able belt-driven centrifugal pump designed to 
pump 11650 gallons of water per minute against 
a total head of 10ft at 720 r.p.m. The main 
drive was from an 18 h.p., 2-cylinder petrol- 
paraffin Atlantic marine type engine running 
at 480 r.p.m., seawater cooled with an extended 
shaft fitted to the flywheel to accommodate the 
chain drive to the 2}in oil pressure pump and 
the belt drive to the 6in water pump. 

The 2fin oil pressure pump, manufactured 





Fic. 7—CUTTING HEAD 


by Power Specialities, Ltd., Slough, Bucks, 
was a rotary type pump designed to develop 
1 h.p. at 1000 r.p.m. with a maximum oil 
pressure for continuous rating of 300 Ib per 
square inch. This pump was fitted with an 
eccentric rotor carrying spring-loaded plungers. 
The submarine oil motor also manufactured 
by Power Specialities, Ltd., Slough, Bucks, 
to operate in conjunction with the oil-pressure 
pump, was, under the terms of purchase, 
not to be dismantled by 8.S.R.A., and the manu- 
facturers state that they are unable to supply 
& specification at this stage. 


TESTING OF First Unit 


Preliminary tests were carried out in the 
vicinity of Shuna Island, off the coast of Argyll, 
in 1942, over a bed of Laminaria saccharina 
and a collection rate of 50 lb per minute was 
consistently achieved over short periods. (A 
rate of 224 lb per minute was reported from one 
test but subsequent tests failed to confirm 
this figure.) Tests were conducted with the 
cutting head mounted both vertically and 
horizontally, until it was finally established 
that best results were obtained when it was 
operating horizontally (Figs. 8 and 9), 

Choking of the suction port, jamming of the 
eutting knife and blinding of the suction port 
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by weed draping, prevented trials of sufficiently 
long duration to test and develop the unit to 
any appreciable extent, although certain limited 
improvements, such as the fitting of side nets 


on the skids to prevent choking of the suction 
port (Fig. 9) and fitting spacing ribs to the 
cover plate on the underside of the cutting 





Port Opening 
(Effective Cutting 
Area) ~~ 








Mydraulic Supply & 
Return Lines 
Clipped to Boom 


16"DIA. SINGLE TYPE CUTTING HEAD, 
FIRST EXPERIMENTAL HARVESTING UNIT. 
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lection rate to 112 lb per minute, but chokj 
jamming and weed-draping still occ 
though to a lesser degree. Modifications wer, 
made by welding short upstanding },|adeg at 


RRO EERIE BEES 


ae se 


Fic. 6-UPPER SIDE OF CUTTING HEAD AND OIL TANK 


right angles to the cutting knife in an effort to 
overcome jamming, and in short runs at Aird’s 


Point, Port Appin, it appeared that an improve. 











—hR 


UNDERSIDE OF CUTTING HEAD SHOWING 
PORT OPENING. (Effective Cutting Area) 


FIGS. 8 AND 9—-VERTICAL AND HORIZONTAL OPERATION OF CUTTING HEAD 


head to spread the weed (Fig. 5) and prevent 
clumping, were effected. Further runs for short 
periods indicated an improvement in the col- 


ment had been effected and double sets of up- 
standing blades were therefore fitted. Further 
tests at various locations, however, failed to 





FiG. 10—-PORTABLE 


PUMPING UNIT 
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this improvement, and it was therefore 
decided to revert to the original type of knife. 


DEVELOPMENT OF UNIT 


Before it could be established that this 
commercial 


method of harvesting was a sound 
mropostion, it was considered essential that the 


Conveyor 10' = 0" Crs. 
Hoover Net Covering 











Tank 3 - -0" x30" 
x8: 0" High 
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develop the various methods of discharging 
cargoes of finely cut weed from the holds of 
the ship (Fig. 11). 


Description or “ Mock” Pumpine TrEsts 


The testing arrangement shown in Fig. 11 
consisted of two wooden vats, 4ft 6in mean 


6 Discharge 


C.l. Discharge 
C.L. Suction 
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vid the weir tank and a hand-operated conveyor 
to vat B. 

(2) The cut weed to be sucked from vat B, 
using & 6in bore suction hose and discharged, 
either to vat A for re-testing or vid the weir tank 
and conveyor and returned to vat B. 

(3) Simultaneous suction from both vat A and 
vat harge through either eames, 

(4) Testing of handling armoured hoses. 

{1) Ueloe 6in eae bt dlochs gi 

a . of harging 
1100 gallons per ae. two conveyor belts 
mounted on 9in drums at 3ft centres by 3ft wide, 
travelling at 20ft per minute, would be required 
to dewater the weed before it passed to the 


“A hold tanks. 

‘ (2) It would be inadvisable to discharge the 
$= 2 See practice in grain sey Ha per 
at \ a 4 would mean fitting stirrers in the holds to deal 

g f i. i with weed clumping at the point of suction. 
7 1 1 if yt) We > (3) The nature of the material being de- 
ad ~ vat “A | 1a l¢ su ee watered did not lend iteelf to stationary equip- 
tt pei 2 Be pied 7; ee at Bt. ment, such as a wire mesh pyraniid, being 

+I 4 b ae 
Os ee Ba Meee be | Bee se doce mah. utilise the pumping 
ARAB. R equipment planned for use in the ship, and dis- 
charge by shaped tanks 
Fig. 11—-LAYOUT OF PUMPING TEST ARRANGEMENTS were therefore each with a set 
of watertight doors, to enable sea water to be 
cutting capacity of the cutting head should diameter by 6ft 6in high, in one of whichawire added to the i and finely cut sea- 
be increased and choking of the suction port, mesh basket contained 5 cwt of finely chopped weed to form a + Which could be 
jamming of the cutting knife and draping of the Laminaria frond. At heights estimated toeom- discharged pumping to @ storage tank 
cutting head by weed fronds eliminated. pare with those eventually to be found in ashore. The nature of the necessitated 
This necessitated redesigning the unit and the development vessel 6in bore suction and the hold tanks being subdivided into small com- 
acquiring a suitably powered eraft to facilitate discharge pipes were arranged, coupled te a partments to ensure the vessel maintaining an 
full-scale testing. 6in Blackstone unchokeable centrifugal pump. even keel im rough weather. 

Owing to the troubles experienced with the | The pipe arrangement enabled :— A iption of the second unit incorporating 
submarine oil motors, the possibility of utilising (1) The cut weed to be sucked from vat A these follows im the second part 
dectric underwater power transmission was using a 4in bore suction hose, and diseharged of this article. 
considered, but was rejected as impracticable 
on account of the weight of watertight electric (To be continued) 


motors and the difficulties 


watertight electrical equipment in experimental 
work. 

Two identical portable pumping units (Fig- 
10) were designed, suitable for transportation 
and installation in any suitable hull, 
arranged for a 30 h.p. Ford “V.8” 
drive. The decision to use this type of engine 
was in many ways unfortunate, as the natural 
damp in any wooden hull the efficient 
use of a normal coil ignition system, the — 
was not designed for sea water cooling and 
running costs were prohibitive. This type ~ 
engine was selected only because of the short 
supply of the more suitable marine type engine. 

A 6in bore wooden boom, 32ft 9in te 
12), was substituted for the 
to reduce deadweight on cutting oe ood and 
atrangements were for the raismg and 
lowering of the boom by means of a hydraulic 
winch, instead of hand, as in the first unit. 
Prospecto,” an ex motor fishing vessel, 


aft 


HE 


The * 
5ift overall length by 19ft beam by 5ft 11}in 
mean draught, powered by an 85 h.p. Petters 
engine, was located in 5 agg epee t and towed 
to the Clyde, where fitting out was completed 
by 1943. 

Meantime, extensive test mee set up 
ashore at Barealdine, role a 5 test. and 





Steel Mineral Wagon Construction 


. 


E are indebted to Mr. H. G. Ivatt, the chief 

mechanical engineer of the London, Midland 
and Scottish Railway Company, for details. of 
the and lay-out of a special section 
of the Derby works, which is now engaged im 
the production of 16-ton all-steel mineral 
wagons. The construction of these wagons 
involves a considerable amount of welding amd, 
by the extensive use of specially designed jigs 
and other handling plant, a high rate of pro- 
duction of these essential vehicles has been 
achieved with economy in manpower. On 


page 340 we reproduce photographs of some of 
the plant which has been installed for building 
the wagons. 
Por the of the wagon underframes,. 
which are of the standard Railway Clearing 
ae — assembly line in the 
erection shop of the works is used. In this 
department tee and angle sections are welded 












FiG. 12—WOOCDEN SUCTION BOOM 


at the L.M.S. Works 


| stlesinent for the 


om the solebar to 

side stanchions me for the floor plate. 
These sections, with the brake lever 
guard bracket, side door check spring bracket 
and doorway are welded in a solebar 
assembly jig. In this jig the solebar channels, 


which are ow adjacent racks and fed dewn 
sloping neon. are ne Positioned end- 


ways against # dead step by screw clamps. All 
details are a and held by swing-over 
location. which: are: paw a adjusted and 
cam be swung elear to allow the solebar unit, 


when completed), to be slid! away down ramps. 
The jig is pivoted om trunnions so that down- 
hand welding can be in? most positions. ° 
The base channel of lias! an adjustable 
truss bar, Saieatecuaniama.: of camber 


to be imparted to the solebar. 
The axle guards: are ically riveted to 
the solebar in: a gusemtily jig moving 


the’ frame’ is: bolted! sufficient! 
| members ly and’ it is then ited 
lowered: on to’ wheeled 
treatles for riveting. When completed the 
underframe is moved: along: sucvessive stages 
where the springs, brake’ work, buffer and draw 
are erected. At the end! of the assembly 
» the: frame is: lowered! on to whieels,. the 
brake: work: is adjusted: and’ the’ frame is then 
passed. forward painting and delivery to 
the body building: shop. 
Sruat Booy PkopuctTion 


The wagon bodies are made complete, ready 
for dropping on tothe underframes. For their 
production a special lay-out was installed in 
three bays, two of which are equipped with a 
5-ton overhead crane, and the other with a 
5-ton and }-ton hoist. One bay is limited to 
component production and comprises a raw 
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terial unloading stage, floor plate manufac- 
ture, finished component loading ramps and the 
pachining section. 

The floor plates are first crane loaded on to a 
pall-bearing topped table, whence they are 
rolled to @ guillotine, and are sheared for fit- 
ting to the adjacent floor plates. They then 
ass along on roller conveyors to machines, 
where the drain holes are punched and the 
lates are notched to clear the side stanchions. 
After this stage the plates are given one coat 
of oxide primer paint on the underside before 
being transferred to the fixed main assembly 
tack-welding, jig-loading stage. The next bay 
is laid out for sub and main assemblies ; here 
the body components are jigged and welded 
together. A complete time cycle of the 
assemblies in each jig or jigs was calculated in 
order to ensure a uniform flow of assembled 
parts through the sequence. For this work 
revolving jigs are used, which rotate through 
360 deg. so that only down-hand welding is 
necessary. — 

The detail welding jigs have been designed to 
reduce hand fitting to a minimum and to ensure 
interchangeability in subsequent sub-assembly 
and assembly fixtures. Rotary jigs are pro- 
vided for welding the stiffener web plates in the 
side angles, gussets in side stanchions and end- 
door pins to end stanchions, also for the end- 
door reinforcing channel for positioning and 
welding the stiffening web. Fixed jigs are 
used in the manufacture of the bottom doors 
and side doors. 

The first of two jigs used for making the end 
doors is designed for fixing all items on the end 
door pressing. In it the door head channel 
pressing is dropped in locating blocks and the 
main pressing is then dropped on the jig and 
damped by swing-over stops and two-way 
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clamps. The stops are set to maintain a set 
distance from the centre of the hinge line to 
the tops and sides of the doors, thus ensuring 
the required bottom clearance on the wagon 
floor. The door commode handles are located 
by adjustable clamping bars swung on the 
main jig. This jig is used primarily for tack 
welding the components into position and final 
welding the hinges and commode handles. 
The part-welded door assembly is then trans- 
ferred to a manipulator, consisting primarily of 
two pivoted arms, for final welding. 

The fixed end of the body is welded in a 
rotary jig giving down-hand welding access. 
The top angle is first dropped into a position on 
the jig and located endwise by fixed stops, then 
the two end stanchions are loaded and located 
in position by clamps. Screw-elevated rollers 
enable the plates to be rolled from the adjacent 
stock stack into position, and lowering of the 
rollers automatically drops the plate into 
approximate position. Two-way, quick-acting 
clamps on this jig are designed to give pressure 
in two directions, the pressure downwards being 
approximately twice the pressure across. This 
method of location ensures that the overall 
height of the ends is maintained and that the 
abutment for welding is accurate. 

The body side units are welded in a jig having 
fixed-distance quick-acting clamps to maintain 
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In it the 


correct overall length of the side. 
side-door fastener brackets are positioned by 
taper locating pins, and the plates firmly held 
in position by swing-over clamps. 

On a body shell tack welding jig: the various 
sub-assemblies are positioned to form a com- 


plete shell and clamped. To this jig the large 
floor plates are fed from an adjacent stack on 
rollers, which are elevated and retracted by 
toggle-operated levers. The plates are tightened 
by quick-acting side clamps and set by stops 
to ensure the accurate opening for the bottom 
door. Side and centre plates are then dropped 
into position against stops to control the door 
opening and the side and end units are dropped 
into position and secured by the swing-over 
arms. By means of a screw jack the bottoms 
of the side units are then forced outwards 
against stanchion stops and sufficient tack 
welding is done to ensure a rigid shell. 

Final welding of the shell is done in two 
manipulators, consisting primarily of two rings, 
the wagon body being mounted and secured in 
the approximate centre of the rings. The dimen- 
sion of the rings is calculated to locate the body 
about the combined centre of gravity of the 
body and jig, and the whole is balanced to 
enable the complete assembly to be rotated 
easily by two men. 

The body is loaded into the jigs by breaking 
each of the rings at two joints, and swing-over 
clamps are provided to facilitate fastening and 
unfastening. Clamping screws embodied in 
the rolling rings grip the body and prevent its 
movement in the jig; locking bars are used to 
locate the jig in any one of eight: welding 
positions. Before leaving the jig the under- 
sides of the floor plates are given a coat of 
black bituminous paint. The body is then 
transferred through to the third bay on a rail 


' es ees 


trolley, where it is lifted off and positioned on 
the underframe and secured by intermittent 
welds between the underside of the floor plates 
and the various framing members, and with a 
continuous fillet weld between the floor plate 
and headstock at the closed end of the wagon. 
The vehicle is then moved along a line, where 
the bottom doors and release gear are fitted. 
On arrival at the end of the line the end and 
side doors are hung. The exterior of the body 
is then cleaned and painted, followed by 
stencilling and lettering prior to final inspection. 


—_—_»—_—_——_- 


Mobile Laboratory for the 
British Iron and Steel Re- 
search Association 


A MOBILE laboratory and office designed for 
‘field’? operation in iron and steelworks has 
been built by the Steelmaking Division of the 
British Iron and Steel Research Association. 
The laboratory, illustrated above, is mounted 
on a 3-ton ex-Army truck, formerly a tele- 
communications van. The box body, contain- 
ing the laboratory instruments, can be lifted 
off the chassis by crane and transported to 
otherwise inaccessible parts of the works. 


INSTRUMENT PANEL SET UP IN 
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Since various combinations of instruments 
may be wanted in different circumstances, 
each item is mounted separately in a light- 
weight panel and assembled on a frame to 
form a standard unit. Two standard frame 
sizes are used to provide further flexibility, 
one being half the size of the other. The remov- 
able body is fitted in addition with small labo- 
ratory and workshop benches, writing table, 
cupboards, field telephones, lighting, and air- 
conditioning equipment. Thus it can also be 
used as a central office for works trials. 

Instruments comprising the equipment in- 
clude ring balance flow meters of various ranges, 
indicating and recording potentiometers, indi- 
cating and recording millivoltmeters, total 
radiation pyrometers, thermocouples, gas ana- 
lysis apparatus, CO, recorders, pressure recorders 
and an immersion pyrometer for liquid steel 
temperatures. With this equipment the opera- 
tors of the mobile laboratory can record the 
fuel flow and composition, the flue gas analysis 
and the thermal and pressure conditions 
within a steel furnace in actual operation. 
By the installation and proper use of similar 
permanent instruments many steelworks have 
secured output increases in the order of 
10 per cent and 20 per cent, and one of the 
purposes of this mobile laboratory is to enable 
works not yet so equipped to benefit from the 
experience of ethers when planning their own 
installations. Another function is to make 
possible field work on the scale necessary for 
the furtherance of these encouraging results. 
Hitherto collection of data from works not yet 
fully instrumented has involved the loss of 
much time in the siting, collection and erection 
of instruments. 

The mobile outfit was designed by Dr. A. 
H. Leckie, deputy head of the stéelmaking 
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division, and Mr. E. Rogers, ofticer in charge 
of instruments for the division, and was 
assembled at the Association’s Physics Labora- 


tories, Battersea. It will be used in works 
trials throughout the country. 
————_ > 

THe Women’s ENGINEERING Socirety.—The 


annual conference of the Women’s Engineering 
Society took place in London from September 26th 
to 28th. The programme included a visit to 
Northolt aerodrome and a papar on “‘ Gas Turbines 
and Jet Propulsion,’’ by Mr. F. C. Sheffield. Mr. 
Sheffield described how the introduction of the gas 
turbine had marked a revolutionary change in the 
evolution of mechanical flight. The annual dinner 
of the Society took place on Saturday, September 
27th, the speakers being the Right Hon. P. J. Noel 
Baker, M.P., Secretary of State for Air, and Sir 
Frederick Handley Page. Sir Frederick Handley 
Page said that he would like to see more women 
serving their time as apprentices, and it was only 
by going through that thorough and irksome train- 
ing that a real engineer was made. Many women 
had extraordinary aptitude for engineering, and he 
hoped that they would be encouraged to take up 
apprenticeship training. On Sunday, September 
28th, Miss Winifred Hackett, Ph.D., A.M.I.E.E., 
the retiring President, delivered an address on 
‘“Some Modern Trends in Telecommunication.” 
Mrs. F. D. Heywood, Ph.D., was elected President 
for 1947-48. 
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CONTROL THROUGH STEEL 

Wuy, we wonder somewhat acidly, do 
Government spokesmen on subjects interest- 
ing to engineers so often choose to make 
announcements in late mid-week? As we 
go to press, for instance, Sir Stafford Cripps 
is holding one of those Press conferences at 
which, in discussing the general economic 
situation, he has often provided up-to-date 
statistical figures not previously available 
or even given new details of the latest 
plans of the Government. Last week, as 
another example, Mr. Wilmot spoke 
about the Government’s export plan in 
relation to the engineering industries so 
late on Wednesday that only good staff 
work and the courtesy and efficiency of 
our printers made it possible for an account 
to appear in the following issue of this 
journal. But, no doubt, we are biassed upon 
the point. What seems arathema to us 
may call for loud praises from other quarters. 

On the occasion of an announcement of 
such importance to engineers as that made 
by Mr. Wilmot it seemed at first, however, 
almost an advantage that it should have been 
made at an hour so awkward to ourselves. 
We were, in fact, forced by a circumstance 
beyond our own control to give a week’s 
reflection to the Minister’s statement. But, 


unfortunately, further reflection has proved 
profitless in providing any change of thought. 
For it had already been widely anticipated 
that the Government would choose just 
that means of encouraging—or, 


rather, 
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driving—industry to deal in the export 
market that Mr. Wilmot revealed was to be 
adopted. “‘ We shall apply the economic 
sanction and incentive, as the case may be, 
of relating allocations of steel and other 
raw materials to individual firms in an 
industry to their actual performance for 
export and other essential production,” 
and “in the final analysis we shall have to 
stop supplies of steel and raw materials to 
those who cannot meet the requirements 
we are now forced to set.” There are obvious 
possibilities of injustice in the application 
of such a plan, possibilities to which a 


statement by the Engineering Industries 


Association printed on another page of this 
issue draws attention. It is obvious, for 
example, that promising young firms de- 
pendent at present upon the support of the 
home market but with future export 
possibilities may be driven out of 
business by governmental impatience, a 
danger to which we referred on this 
page last week. For even firms well 
established in oversea markets will not find 
it easy more or less suddenly to expand the 
business that they doin them. It is certainly 
very dubious then whether a more complete 
change of market can be completed by the 
inexperienced in that period which “ will 
have to be very short” mentioned by Mr. 
Wilmot. Control through allocation of steel 
and raw materials certainly should prove 
effective when applied to firms doing direct 
export business. Nor is it difficult to com- 
prehend how it will be applied to sub- 
contractors and even sub-sub-contractors. 
But the question does arise as to how the 
output of the makers of such things as screws, 
nuts, bolts, rivets, wire, tube, instruments, 
gauges, and hosts of other articles and 
devices that enter as minor but essential 
items into a very wide variety of products 
is to be regulated. For many manufacturers 
of such more or less standard things would 
be very hard put to it to say how 
much of their production eventually goes 
abroad and how much stays at home. No 
doubt the organisation contemplated will 
be similar to that which worked effect- 
ively during the war. The Government, 
indeed, is moving in more than one 
field back towards the war organisation 
of industry as, for instance, by a limited 
return to direction of labour. But production 
for peace and for a multitude of buyers, 
some of them thousands of miles away, and 
production for war purposes when, effectively, 
the Government itself is the only important 
buyer, are two very different matters not 
necessarily to be adequately controlled by 
similar organisations. One difference has 
already become apparent. The Govern- 
ment’s “‘ existing system of returns is... 
inadequate for the purpose of operating 
our economic plan.” Is it not obvious that 
more paper work will be imposed and that 
periodical returns of total production and 
of export performance, no doubt in consider- 
able detail, will be called for ? 

So much for the means of control. Only 
experience can show how onerous it will be 
and how effective it will prove. in closing 
those loopholes which the drag of a home 
market starved of goods yet flush of money 
will continually strive to open. We wish 
also to refer to other matters. Quoting 
the Cripps plan Mr. Wilmot pointed out 
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that the engineering industries are to-day 

lready exporting by volum y 
already exporting by volume 66 jer con, 
more than they did in 1938. Yet they are 
expected by the end of next year to increas 
their exports to a level of 170 per cent by 
volume above that ruling in 1938, appeal 
ing three times as much. Moreover, sing 
much of the output of certain importay 
branches of the engineering indistries— 
generating plant and mining ma ‘hinery, 
for instance—-is to be retained in this « ountry, 
many engineering firms will be expected ig 
reach up to even higher export figures 
if the average overall is to attain 170 per 
cent above the level of 1938. It is impossibly 
not to feel dubious whether markets abroad 
will be willing to absorb so much even jf 
this country can offer it. We have no doub 
whatever that the great bulk of individyg| 
engineering firms, however much they may 
dislike the pricks of the new control and 
however much more profitable and convenient 
it might have proved to sell at home rather 
than abroad, will loyally do their best to 
reach the target figures. But the attain. 
ment of that target does not rest in their 
hands alone. The economic policies of 
other countries, so many of which, like 
Britain, seem to be endeavouring to raise 
exports whilst restricting imports, must 
also influence the matter. Meanwhile, since 
the low output of the coal mines severely 
limits any possibility of increased engineering 
productivity, the enhanced exports are only 
to be obtained by further starving the home 
market. As much, or possibly more money, 
internally, will soon be chasing even fewer 
goods. In such circumstances the recent 
suggestion that the miners should be granted 
another and substantial increase of wage 
would seem wholly farcical if it did not 
contain, too, certain elements of tragedy. 
For so untimely a suggestion reveals that the 
workpeople of this country, whose wages 
have already risen sharply, both absolutely 
and in relation to salaries and profits, still 
do not appreciate that living standards 
to-day are ruled more by the ration book 
than the purse, and that increased wages 
are worthless unless accompanied by a 
corresponding increase in productivity. 

THE RELATIVE VALUE OF SUCCESS 

AND FAILURE 

It may at first sight seem preposterous 
to suggest that an enquiry into the relative 
value of success and failure could reach 
other than a foregone conclusion. The 
world judges the merits of a man’s work or 
endeavour by the success he achieves in it 
and rewards him for it with a fair measure 
of rough justice. For failure: it rarely has 
@ kind word and never offers compensation. 
In the long run the world is no doubt correct 
from the point of view of its own interests 
in encouraging success and discouraging 
failure. Nevertheless apart from considera- 
tions of worldly recompense, engineers 
—and we suppose the same is true of the 
medical profession—must admit that success 
teaches them relatively little and that they 
learn most from their failures. We cannot 
place a measure on our successes and deter- 
mine just how nearly ‘they are from beilg 
failures. But when a failure, mishap oF 
disaster occurs there is no mistaking it 
and generally after it has happened it is 
possible to study its cause and extract from 
it valuable lessons for our future guidance. 
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Hos there ever been an inquest on a 

watenarian While he is still alive or a court- 

nartial on the successes of a victorious 
poral? Who has ever heard of an enquiry 
into the successful running of a railway for 

, yest without mishap or of a ship which 
has sailed the oceans for a third of a century 

yithout untoward incident or into the 

anatomy Of a bridge which has given a 
hundred years of satisfactory service? We 
ymetimes wonder what would be the result 
of such an enquiry if it could be rigorously 
yonducted. Most likely it would teach us 
little more than that our seeming successes 
are sometimes separated by an unsuspectedly 
narrow margin from being failures. 

In the field of engineering there are 
many examples illustrating the rule that 
we learn more from our failures than from 
our successes. The Tay Bridge disaster of 
1879 taught engineers numerous lessons— 
notably a greatly needed correct appreciation 
of wind stresses—from which to this day we 
continue to benefit. Can it be claimed that 
the success of the Forth Bridge has been 
equally instructive? The lessons of its 
success are certainly not easy to read. 
Theodore Cooper, a New York engineer, 
thought they were and designed the Quebec 
Bridge to rival and surpass it. The structure 
collapsed before it was completed. For 
centuries ships were built on lines governed 
by guesswork, tradition and crude rule of 
thumb. Many were failures and an appalling 
number disappeared at sea. So long as the 
successes alone were studied little real pro- 
gress was made towards ensuring safety of 
design. The turning point came with the 
capsizing of H.MS. “Captain” in 1870. 
That tragedy compelled naval architects 
to study the stability of ships seriously and 
scientifically for the first time. Within the 
next decade the practice of their art was 
revolutionised. In physics and chemistry 
the operation of the same rule can be seen 
if we search deeply enough. Modern 
chemistry can trace its origin to the failure 
of the old alchemists to discover .the elixir 
of life and the transmutation of metals. 
Had Perkins succeeded in his efforts to 
synthesise quinine his name to-day would 
probably have been forgotten. As it was 
he failed in his original object, but the lessons 
of bis failure led him on to the discovery of 
coal-tar dyes, the foundation to-day of a 
multitude of diversified industries. In 
physics attempts lasting over a hundred 
years were made to detect and measure the 
velocity of the earth relatively to the ether 
which was believed to pervade all space. 
What would have been the result of success ? 
As far as we can see it would have added 
one more physical constant to the astro- 
nomer’s note-book, a figure as significant 
and useful a, say, the distance of the earth 
from the sun. As it was, the uniform failure 
of the experiments to detect any clear and 
certain motion led scientists eventually to 
the momentous step of discarding belief 
in the existence ot the ether and prepared 
their minds for the acceptance of a new 
system of philosophy fundamentally at 
Variance with Newton’s. 

Expressed in another way we may say 
that man’s progress in the understanding of, 
and control over, the forces of Nature is 
governed by a process of trial and error, 
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with empbasis on error as the chief factor 
in his education. To say so is not to 
decry the power and value of theory. 
Rather does it place theory in its correct 
position. Theory is simply the embodiment 
of past experiences. If it is founded other- 
wise than on past experiences it becomes 
unworthy of the name and descends into 
the realm of idle metaphysical speculation. 
Its prime function is not to provide a tidy 
picture of the universe, as Laplace taught, 
but to afford suggestions for further applica- 
tions of the trial and error process. The 
history of scientific theory itself illustrates 
the rule that failure is more instructive than 
success. The phlogiston theory of combus- 
tion, the caloric theory of heat, the theory 
of the electric fluids and a thousand others 
great and small harmonised very well with 
contemporary knowledge of facts. But it 
is true that during the period of their accept- 
ance scientific progress was uninspired and 
sluggish. When following the discovery 
of new facts irreconcilable with them they 
had to be discarded, their failure let in a 
flood of light and science entered its greatest 
era of expansion—the first half of the 
nineteenth century. Proverbially success 
leads to success, but in the scientific and 
technical world true and solid progress has 
much more frequently originated from the 
intelligent study of tailure. 





Obituary 
THOMAS WALLEY 


It is with great regret that we record the 
death of Mr. Thomas Walley, which occurred 
on October Ist at his home at Sidcup, Kent, 
after only a few days’ illness. For the past 
twenty-two years Mr. Walley had been a 
member of the editorial staff of our contempo- 
rary, Engineering. 

Thomas Walley was born at Blackburn 
on June 5, 1872, and after education -at 
private schools was apprenticed in December, 
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1887, to Westray, Copeland and Co., Ltd., 
marine and general engineers, Barrow-in- 
Furness. When his apprenticeship had been 
completed in 1893, Mr. Walley remained 
with the firm for a short time as a junior 
draughtsman, and then joined the staff 
of the Naval Construction and Armaments 
Company—now Vickers-Armstrongs, Ltd.— 
as a draughtsman, being engaged on experi- 
mental work as assistant to Mr. Alfred 
Blechynden. In 1897, Walley left Barrow 
to take up an appointment in the works of 
John Penn and Sons, Greenwich, where he 
was concerned with the organisation of the 
Belleville boiler department. Subsequently, 
the firm amalgamated with the Thames Iron- 
works, and he became personal assistant to 
Mr. G. 8S. Young, the general manager. 

Early in 1903, Mr. Walley left London 
to become chief draughtsman of Cochran and 
Co. (Annan), Ltd., in which post he remained 
until March, 1917, when he was granted a 
commission as Lieutenant R.N.V.R., and 
appointed to H.M.S. “‘ Vernon ” for mining 
duties. Shortly afterwards he was selected 
as one of Sir Roger Keyes’ staff and was 
closely concerned with the preparations for 
the attack on Zeebrugge on April 23, 1918. 
It is of special interest to recall that in our 
issue of March 24, 1939, we were enabled to 
publish some extracts from an account, 
written by Mr. Walley, detailing the prepara- 
tions that were made, and showing how 
useful information about Zeebrugge had been 
gathered from back numbers of THE 
ENGINEER. 

After demobilisation in 1919, Mr. Walley 
returned to Cochran and Co. (Annan), Ltd., 
as general manager, which position he held 
until July, 1925. He was retained by the 
firm as a consultant for a short period, and 
later in that year joined the editorial staff 
of Engineering. Mr. Walley was a member 
of the Institution of Mechanical Engineers 
and the Institution of Naval Architects, 
at the meetings of both of which he was 
regularly seen. His kindly and genial 
manner and his unfailing courtesy will be 
long remembered by his many friends 
throughout the engineering industry and 
the technical press. 


Literature 


Jane’s Fighting Ships, 1946-47. Edited 
by Francis E. MoMurrreim, A.I.N.A. 
London: Sampson Low, Marston and 
Company, Ltd. £3 3s. 

In spite of the after effects of the war and 
delay due to the coal crisis, paper supplies, 
printing, binding and the production of 
blocks, the forty-ninth issue of “ Fighting 
Ships” is a better, if slimmer, volume 
than the forty-eighth edition of ‘“ Jane.” 
An improvement in the quality and quantity 
of photographs available has facilitated the 
replacement of the somewhat inferior prints 
of certain British and Allied ships which 
were the best that could be obtained under 
war conditions. Nearly 600 fresh illustra- 
tions have been incorporated, and the 
encyclopedic and assiduous textual revi- 
sions provide little gems of interest now 
that security prohibitions have been largely 
lifted. 

The editor points out that although during 
the past twelve months publicity has been 
given to a number of novel weapons, none 
of them has yet made its debut at sea; 
but there is no doubt that the temporary 
suspension of work on the United States 
capital ships, ‘‘ Kentucky ” and “‘ Hawaii ” 


may be ascribed to the intention to incor- 
porate rockets in their armaments. In a 
year or two, therefore, the rocket will have 
graduated as the main weapon of the capital 
ship, amounting to nothing less than a 
revolution in naval ordnance. Moreover, 
from official utterances, it would seem that 
the United States Navy looks to guided 
missiles. of exceptional accuracy and range 
to counter attacks by aircraft carrying 
atom-bombs. 

In the opinion of the Admiralty, the impli- 
cations of atomic energy, in the long view 
of the situation, are by no means limited to 
defensive aspects, and may lead to an 
enhancement of naval power in a highly 
modified form and with wide offensive and 
defensive commitments. The atomically- 
propelled warship would have no immediate 
refuelling problems and the period for which 
it could stay at sea would be limited only 
by other and generally less urgent problems, 
a vital factor if the ship proved to be less 
vulnerable than the harbour. 

So far the only indication of any novel 
departure in propulsion is the announce- 
ment by the Admiralty that two new 
destroyers, the only British warships to 
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be laid down in the current year, will intro- 
duce some important changes in naval 
shipbuilding and marine engineering. _How 
far this can be related to experiments in 
progress with gas turbine propulsion remains 
to be seen. 

Leaning back after perusal of the new 
“‘ Jane,’ one cannot escape the alarming 
thought “ disarmament again !’’ For, while 
the warships of the Anglo-Saxon navies 
are being scrapped on a wholesale scale, 
little new construction is. proceeding in 
compensation. 

With 471 pages, as compared with the 
636 pages of the 194445 edition, the 
1946-47 issue of “ Fighting Ships” reflects 
the shrinkage in the navies of the major 
powers, especially the Royal Navy. There 
is a welcome return to something like a 
pre-war feature in the shape of a nominal 
list of ships deleted from the new edition, 
from an examination of which it will be 
seen that no fewer than 4200 warships 
have disappeared from the navy lists of 
the nations, of which over 1220 are British 
and 2320 United States vessels. 

On the other hand, the pages of the foreign 
sections have been enlivened by the inclu- 
sion of ships which formerly wore the White 
Ensign or the Stars and Stripes. Surplus 
ships of the British and United States 
fleets, such as destroyer-escorts, frigates, 
corvettes and minesweepers, are now to 
be found under the flags of Argentina, 
Belgium, Brazil, Chile, China, Denmark, 
the Dominican Republic, Egypt, France, 
Greece, Honduras, Mexico, the Netherlands, 
Norway, Peru, Russia, Siam, Turkey and 
Venezuela. The dispersal of war-built ton- 
nage continues with small sign of abate- 
ment. Hundreds of escort vessels and 
minesweepers which were a material factor 
in Allied victory at sea have been sold at 
bargain prices, with little or no restriction 
on their future employment. Naturally, 
other navies have not been slow to seize 
the opportunity of renewing their strength 
in such craft at moderate cost. 

The subject of the frontispiece this year 
is H.M.S. “ Vanguard,” and two of her 
forbears. The photographs of the three 
**Vanguards’”’ forcibly demonstrate the 
growth in the size of battleships in the last 
three-quarters of a century. The ironclad 
‘“‘ Vanguard,”’ launched in 1869, displaced 
only 6010 tons, the dreadnought “‘ Vanguard,’ 
launched in 1909, displaced 19,250 tons, 
and the “ Vanguard,’ launched in 1944, 
displaces 42,500 tons. 

In the British section, a detailed plan 
and elevation are given of H.M.S. “ Van- 
guard’ with hitherto unpublished details 
of our largest battleship, which cost 
£9,000,000, exclusive of 15-inch guns and 
mountings. Her late commanding officer, 
now Rear-Admiral Sir William Agnew, 
has expressed the opinion that she will 
be the last of her type to be built. Similar 
views have been expressed about new 
battleships in the past but there is support 
for the belief in the aircraft carrier, not 
necessarily in its present form, as the capital 
ship of the future. The “ Vanguard’s”’ 
full load displacement is about 50,000 tons 
and she has an overall length of 814ft 
4in, with a beam of 107ft 6in. Besides her 
main armament of eight 15in guns and 
secondary armament of sixteen 5-25in 
dual purpose, weapons, she has a tertiary 
battery of no fewer than seventy-one 40mm 
Bofors anti-aircraft pieces. The output 


of her propelling machinery, comprising 
eight Admiralty three-drum type boilers 
and Parsons single reduction geared tur- 
bines, is given as 130,000 s.h.p., equal to 
a speed of 29 knots or more. 
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pares with the amended figures of 110,000 
s.h.p. and 27 knots in the “‘ King George V ” 
class ships, which, however, exceeded 28 knots 
on trials easily with 112,000 s.h.p., and have 
actually developed 125,000 s.h.p. and a speed 
of 28-5 knots in emergency. 

The present is the final appearance in 
‘* Fighting Ships ”’ of the battleships ‘‘ Reso- 
lution,” ‘“‘ Revenge,” ‘‘ Ramillies’’ and 
“Malaya,” the first two of which, already 
disarmed, together constitute the stokers’ 
training establishment ‘“ Imperieuse,”’ at 
Devonport. The others have been em- 
ployed as training and accommodation 
ships attached to the torpedo school at 
Portsmouth. 

The 33,000-ton ‘Ark Royal” and 
‘“ Eagle,” which will be the largest British 
aircraft carriers ever built, have a length 
believed to exceed 850ft, with a capacity 
of probably one hundred or more aircraft. 
Eight Admiralty three-drum type boilers 
and Parsons geared turbines of 150,000 
s.h.p., turning four shafts, will propel them 
at a speed of 32 knots. They are stated 
to be of 90 per cent welded construction. 

The four intermediate carriers of the 
“Hermes” class, displacing 18,300 tons, 
have a speed of about 30 knots, as 
compared with the 25 knots of the 
light fleet carriers of the ‘' Colossus ”’ 
class, four of which now turn out to be of 
only 13,190 tons displacement and two of 
13,350 tons. Of the latter, H.M.S. ‘‘Theseus”’ 
provides a detail of marine engineering 
interest in that one of her propellers is 
four-bladed and the other three-bladed, 
in order to minimise vibration (one shaft is 
much longer than the other, as the two 
machinery spaces contain both turbines 
and boilers arranged en echelon). 

Very little progress has been made to- 
wards the completion of the twelve new 
aircraft carriers left in hand at the end of 
the war, beyond the launching of the 
« Albion’ and “ Centaur.” Some of these 
ships have been towed away from their 
building yards to be laid up for the time 
being, and completed at some future date, 
still to be determined. All the thirty-four 
escort aircraft carriers converted from mer- 
cantile hulls and transferred from the United 
States Navy on Lease-Lend terms, which 
were listed in the last edition of ‘ Fighting 
Ships,” have been deleted from the new 
* Jane.” 

Although launched in 1944-45, none of 
the three new cruisers, “‘ Defence,” “‘ Tiger ”’ 
and “ Blake,” has yet been delivered. 
Their s.h.p. of 72,500 and speed of 31-5 
knots are not excessive for modern require- 
ments; indeed, it would appear super- 
ficially that there has been no improvement 
in these respects since the cruisers built 
thirty years ago. 

After scrapping obsolete cruisers and 
transferring certain units to other navies, 
we have only forty effective cruisers remain- 
ing. The position is therefore serious, 
since the late Admiral of the Fleet Lord 
Jellicoe laid it down that a minimum of 
seventy cruisers was required for the defence 
of our seaborne trade. 

Only twenty-four of the originally pro- 
jected forty “ Battle ’’ class destroyers have 
survived the post-war axe. Criticism of 
their armament, namely, four 4-5in dual 
purpose guns in twin turrets all mounted 
forward, has been met in the third flotilla 
of eight ships, each of which mounts a 
fifth 4-5in weapon in “ Q”’ position, imme- 
diately abaft the funnel. It is possible that 
the other sixteen units may be given this 
extra gun as they become due for refit. 

The new destroyers of the ““D” class, 
now under construction, are revealed to 
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be an expansion of the giant “ Battle» 
class design, with increased armament 
In former days they would surely have bee, 
classed as light cruisers, for they have , 
displacement of 2610 tons and an armament 
of six 4:5in dual purpose guns, ten 40mm 
A.A. guns, and ten 2lin torpedo tubes, 

Scarcely less formidable are the four ney 
destroyers of the “Weapon” class, dis. 
placing 1980 tons, with a main armainent of 
six 4in dual purpose guns and a similar 
torpedo armament. In connection with 
this class, ‘ Fighting Ships” has a s 
in the shape of a photograph of H.MS§ 
“Scorpion,” showing the novel funnel 
arrangement. A long, thin smokestack 
rises inside the trellis foremast stepped just 
abaft the bridge and the cap turns over 
through 90 degrees towards the stern, 
Presumably this shape was adopted in order 
to prevent exhaust gases interfering with the 
functioning of the gunnery control arvange. 
ments. This class is also novel as regards 
the actual propelling machinery. Two 
Foster-Wheeler boilers with controlled super. 
heat and Parsons geared turbines of 40,000 
s.h.p., arranged en echelon, and turning two 
shafts, give a speed of 34 knots. 

The new “A” class submarines will 
now number no more than sixteen units, 
thirty having been cancelled, though some 
had actually been launched. Construction 
is all-welded and some are reported to have 
been painted a deep shade of sea green, 
possibly for experimental purposes. De. 
signed for service in the Pacific, and dis. 
placing 1120 tons (1620 tons submerged), 
they have a hull form different from the 
preceding “‘T”’ type, with saddle tanks, 
To some extent they embody improvements 
based on examination of surrendered U. 
boats. 

The group of twenty-five very successful 
and formidable sloops of the “‘ Black Swan ” 
and modified classes now prove to be of 
1430 tons to 1490 tons’ displacement. 

Originally laid down as a large landing. 
ship and completed as a fighter direction 
ship, H.M.S. ‘ Boxer,” of 5970 tons dis- 
placement, is now a radar training ship, 
packed with high-power radar sets and radio 
apparatus. She is the only vessel in the 
Royal Navy with four masts. 

Of our three aircraft maintenance ships, 
the ‘“ Perseus”’ and “ Pioneer’’ now turn 
out to be of 12,265 tons and 12,000 tons, 
respectively, and the “ Unicorn ”’ displaces 
14,750 tons (20,300 tons full load). 

Two of the more interesting craft in the 
new “‘ Jane ” are the gallant little ‘‘ Pamela ” 
and ‘‘ Una,” of which exclusive pictures 
have been secured through the kindness of 
Rear-Admiral Earl Mountbatten of Burma. 
These tiny river gunboats did excellent 
service under the White Ensign in the Burma 
campaign. Launched on April 9, 1945, 
they have a displacement of 25 tons, with 
a length of 52ft, a beam of 13ft, and a draught 
of only 2}ft. They carried a 40mm A.A. 
gun, a 20mm A.A. weapon, and four machine 
guns. Their propelling machinery comprised 
three Ford engines, equal to a speed of 
ten knots, and they had an endurance of 
200 miles without refuelling. Looking very 
much like floating tanks, these vessels 
were built of teak and launched at Kalewa, 
on the Chindwin River, in Burma, by the 
Royal Engineers of the 14th Army. Com- 
missioned and manned by the Royal Navy, 
they operated with success against the 
Japanese on the Chindwin and Irrawaddy 
during the closing stages of the war in the 
Far East. Both received hits in action 
with the enemy, on whom they inflicted a 
considerable number of casualties. 

Details are given of the Royal Navy’s 
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new anti-submarine weapons. These include 
the “hedyehog,” a salvo of twenty-four 
depth charges each containing 32 lb of 
explosive fired ahead of a ship from a spigot 
mortar, the propellant being contained in 
the projectile; and the “squid,” a three- 
parrelled mortar firing a pattern of large 
depth charges ahead of a ship with great 
accuracy. These charges could be set to 
explode at any depth and employed a new 
explosive known as “‘ minol,’ capable of 
cracking the pressure hull of a submarine at 


oft. 
et United States Navy still takes pride 
of place in the number of its ships. The 
“Towa” class battleships displacing 45,000 
tons (52,000 tons full load) have geared 
turbines of 200,000 s.h.p., giving a designed 
speed of 33 knots, and 35 knots have 
been reached in service. The “ Kentucky ” 
of this class, and the  battle-cruiser 
“ Hawaii’? are to be armed with rocket 
projectors or ** guided missiles,” which will 
lead to « revolution in their striking power. 

No fewer than 105 aircraft carriers of 
eight distinct classes, ranging from 45,000 
tons to 6730 tons, are listed in the U.S. 
Navy section, compared with the twenty- 
five (including eleven ships still under 
construction or suspended) of 33,000 tons 
to 12,450 tons in the British section. 

The latest groups of U.S. cruisers are the 
most powerful and massively armoured 
cruisers in the world. Four of the ‘‘ Des 
Moines”’ class, displacing 17,000 tons 
(21,000 tons full load) have an armament of 
nine 8in guns, sixteen 5in weapons, and 
sixty 40mm A.A. pieces, and three of the 
“ Oregon City ”’ class of 13,600 tons (17,000 
tons full load) have a similar main 
armament. All are protected with 
armour, including 6in to 8in sides, and 
propelled by geared turbines of 120,000 
s.h.p., giving speeds of 32 to 33 knots. 
All guns in the “ Des Moines” class, 
including the 8in guns, are fully auto- 
matic, a remarkable development in 
ordnance. 

A total of 2216 Lend-Lease warships were 
returned to the United States from all 
countries; 643 became war losses, and 
1943 are still retained. The Royal Navy 
returned 2207, lost 635, and still had 814 
in March, 1947. The Soviet Navy still has 
580, having lost three M.T.B., and France 
lost four ships and retains 243. China has 
92, Brazil 66, Greece 33, Netherlands 23, 
Norway 10, Yugoslavia 8, Venezuela 4, 
Peru 10, Paraguay 6, Haiti 1, Colombia 
13, Uruguay 4, Ecuador 9, Chile 9, the 
Dominican Republic 4, and Cuba 12. 

Shortage of space precludes any more 
than a brief mention of other navies. French 
naval construction is hampered by lack of 
funds. In spite of the loss of over 50 per 
cent of its remaining strength under the terms 
of the Peace Treaty, the Italian Navy still 
ranks either fourth or fifth in importance, 
according to the view taken of the position 
occupied by the Soviet Navy, information 
concerning which continues to be scanty. 

In the Netherlands section an interesting 
contrast is provided by the drawings of 
what were intended to be sister ships, the 
light cruisers .‘‘Tromp”’’ and ‘ Heems- 
kerck,”’ in the Addenda, where an instructive 
plan and elevation of the larger cruiser, 
“ Zeven Provincien,” also appear. Sweden’s 
fine new rakish-looking cruiser, the ‘‘ Tre 
Kronor,” which has been commissioned, 
offers a contrast to British cruisers, for it 
has geared turbines of 100,000 s.h.p., giving 
a speed of thirty-three knots. Of 7400 
tons displacement, she has a main arma- 
ment of seven 6in guns, disposed in a triple 
turret forward, and two twin-turrets aft. 
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The Editor of “ Fighting Ships,” Mr. 
Francis E. McMurtrie, A.I.N.A., is to be 
especially congratulated on the compilation 
of the last section of the annual, which 
comprises fifty-eight pages devoted to an 
appendix of notes on ex-enemy warships, 
a full supplement to the War Loss Section 
of the 1944-45 edition, together with an 
analysis of U-boat losses, a list of surrendered 
Japanese ships, and some very useful notes 
on enemy war construction. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SCIENCE, LIBERTY AND PEACE 


Sir.—Your correspondent, Mr. H. G. P. 
Taylor, epitomises in his letter in your issue of 
the 19th the philosophic myopia of the new 
generation of research workers, many of whom, 
succulently indulging the pleasures arising 
from the technical problems of mass exter- 
mination, enthusiastically proclaim the virtues 
of pure craftsmanship, or is it pure science ? 

The ultimate responsibility for the usage of 
inventions has, during the past few decades, 
passed from the inventor’s own shoulders to 
some industrialist’s shoulders and now increas- 
ingly to the State’s shoulders. That is cen- 
tralisation. 

If Mr. H. G. P. Taylor is sincere and logical 
he will thus accept that, in the practical sense, 
the final responsibility for the use or misuse 
of power rests primarily in the hands of a few 
men. 

Because these men are democratically elected 
the argument follows that we each of us bear 
equal responsibility for the use or misuse of 
power, &c. Liberty, however, is an end in 
itself, as Acton put it :— 

‘*A generous spirit prefers that his country 
should be poor and weak and of no account 
but free, rather than prosperous, powerful, 
and enslaved.” 

A democratic constitution is specifically 
designed to enable every individual to be 
fully self-responsible, t.e., fully free. It follows 
therefore that a progressive democracy should 
be a country in which increasing responsibilities 
are carried by each individual and the respons- 
ibilities of the State per se progressively 
lessening. 

Is that the position to-day ? On the con- 
trary, the responsibilities delegated to the 
central.authority are daily increasing, with the 
obvious result that it has now taken upon itself 
the power to delegate and assign specific 
tasks to its electors. 

Thus the ideal of self-responsibility is being 
replaced by the idea of enforced responsibility, 
i.e., freedom by slavery. 

It is to scientists and engineers who recog- 
nise the dangers of this situation and their 
paramount réle in the play that Aldous Huxley’s 
“Science, Liberty and Peace ”’ is addressed. 

W. R. Lovarr. 

Hanley, September 26th. 





Engineering Industries and the 
Export Drive 


THE following statement was issued during 
the past week by the Engineering Industries 
Association :— 

We are concerned that panic planning may 
distort the whole of the British engineering 
industry for years to come. The industry 
won and held a high place in the world’s com- 
merce in the pre-war years and during the 
recent war British engineering skill and inge- 
nuity led, more than any other single attribute, 
to the victory of the United Nations. Its 
record should be enough guarantee that it 
can be trusted to play a leading part in what 
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is virtually the saving of the nation. But the 
industry is becoming very weary of the flow 
of restrictive pronouncements, promises of 
more and more forms, and now veiled threats 
against certain small engine@ring units. 


PRIORITIES AND ELIMINATION 


The whole engineering industry is so closely 
integrated that even the largest firms are 
dependent on numerous smaller firms, which 
supply them with component parts. The 
firms which actually export depend upon 
others which do not for parts, and these other 
firms depend again on lesser firms for their 
components—and so on, ad infinitum. Priority 
right down the assembly line is essential, 
otherwise the whole export drive may be jeo- 
pardised. Furthermore. the threatened loss 
to British engineering of the small firms which 
may now appear to be non-essential would be 
irreparable. They should all be used on the 
sub-contracting basis which was proven success- 
ful during the war. There exists a real danger 
that official ‘‘ priorities’? may upset the whole 
rhythm of industry and hamper the export 
drive. 


MACHINERY 


Restriction of machinery for the home 
market at this time is a shortsighted and 
dangerous policy. Plant generally, is in need 
of replacement, due to the heavy demands of 
war—we run the risk of a machine famine, 
with consequent serious loss of production and 
a big increase in production costs. 


THE Home Marker 
We are apprehensive at the policy of so 
severely restricting the home market. It 
has always been used by the industry as a 
necessary testing ground for new processing 
and new production. 


SALES 


The most essential side of the export drive 
and the one we have heard least about is 
‘*‘ sales.” The high costs of labour, steel, coal 
and transport are pushing up the prices of 
our products. This is bad enough but even 
more serious is the restriction of import licences 
in countries which used to be our best customers. 
There is factual evidence that these barriers 
are increasingly being raised against us. Only 
the closest co-operation between the Ministry 
of Supply and the Export Promotion Depart- 
ment of the Board of Trade plus their best 
efforts will save us from the position of having 
stock rooms filled with goods for which no 
market exists. 

It is absolutely essential that the Export 
Promotion Department be sufficiently flexible 
with its foreign contacts to provide a wide 
and up-to-date information service which will 
allow engineering firms new to the export 
trade to tackle properly this very delicate 
experiment in such a short space of time. 

Sir Stafford Cripps is stressing that the 
price must be right. How true! But the 
question arises in view of the high costs of 
production, over which the industrialist has 
no control, and the further prospective rise 
in production due to lack of machinery, more 
clerical staff and the loss of the home market. 
How can selling prices be cut ? Mechanisation 
has been advocated as a step towards reducing 
costs but that will now be impossible. He 
is recommending flexibility in the industry. 
Again, how true! We have been pleading for 
it for months, saying that if we were free to 
produce the right goods at the right moment 
for the right markets, we should be travelling 
towards the position we held in the overseas 
market when the engineering industry was 
allowed to be flexible. 


Forms 


Much of what is happening to-day was fore- 
seen by industrialists more than a year ago. 
Now that the seriousness of the position has 
been admitted we have the right to expect a 
reduction in paper work and more productive 
employment for the form-fillers. However, 
it seems that is not to be, and that more forms 
are to be expected—with consequent increases 
in production costs. 
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_The values of the diffusivity constant for the value of the paper if some analysis could be Wheel castings (10in dia.) of five copper-base 
mee pr zinc ee * topes — — — quoted. alloys made in static sand moulds have been com- 
& and compared with the results obtaine y . . red with sand casti repared in a vertical- 
other investigators. Dr. L. B. Pfeil, O.B.E. (Mond Nickel [yi, centrifugal pro e usin ie: “heh, i 


Dr. A. G. Quarrell (Research Manager Company) remarked that personally he casting conditions were varied, the main variables 
B.N.F.M.R.A.) remarked that those wh ’ interpreted the author’s results as indicating being rotational speed and casting temperature. 
ee ee ee - that in due course the practical man would It was found that the cross-sectional area of the 


. : . . . arms of the wheel had a marked effect on the 
turn to strip annealing not in coil, but in a soundness of the castings, and variations in arm 


continuous process, and would go to higher thickness were also made. The castings were 
annealing temperatures and extremely short sectioned and etched to obtain information on 


i j i 7 dness and structure, and tensile tests were 
luti ey : times, using a furnace which had a very soun , ¢ ; 
revolutionary, method of bright-annealing small volume, so that very small zinc losses made on samples cut from different positions. 
brass. The bright-annealing of brass was : ts The alloys examined were a 10 per cent aluminium 
made difficult by the relatively high vapour WTe required from the strip in order to bronze containing 5 per cent each of nickel and 
pressure of zinc at the normal annealing bring the zinc ioss down to zero. Alterna- iron, a high-tensile brass, a gun-metal, a leaded 


: i ; i -metal, and hosphor-b k 
temperatures, and a static atmosphere and tively, of course, the reference which was gun-metal, and a phosphor-bronze 


: : , * Under the optimum casting conditions, centri- 
a minimum of idle furnace space were neces- made earlier to eee 8 proposals might fugal casting improved the strength of samples 
sary if the losses were to be reduced to a be developed, and allow them to make use of ut from the wheels from 3 per cent in the 
sufficiently low zinc value for practical pur- 


an atmosphere in which the partial pressure _high-tensile brass to 35 per cent in the phosphor- 
. en page Agel idan: Iso improved. 
poses. If a static atmosphere was used, the pi ays ra — did on wap Sane The effecte of. Sctstteging on aseiaal. cogeegution 
annealing pot must be adequately sealed ‘OUGD the turnace ‘ * were investigated but, although segregation was 
from the atmosphere, and therefore could Mr. H. H. Sy monds (Midland Laboratory detected, it was only in the leaded gun-metal 
cuaihe. ep -mande caltabie foc saeuem: eek, GO 144. Birmingham) remarked that that segregation (of lead) was appreciable. 
But he felt that some might have misgivings i View of the major effect of hydrogen = ‘This paper drew a short discussion from 
at the suggestion that vacuum conditions content in the brass the elimination of this Mr, Murphy (J. Stone and Co., Ltd.) and 
should be used in the early stages of bright %°° at an earlier stage in the manufacture My. Baker (B.N.F.M.R.A.). 
annealing, although considerable strides had WUld appear likely to be very advantageous, Qn Thursday, September 26th, the first 


been made in vacuum technique in recent at least when the strip was intended for paper to be discussed was the following. 


: subsequent cold-rolling. Possibly the use 
+ patel 7 pi by pti ie parc of vacuum and cracked ammonia techniques THE FRICTIONAL PROPERTIES OF SOME 


and a temperature of about 500 deg. Cent for the first anneal after initial breaking ar i oe vo ‘ “ mean ath 
should present little difficulty, at least in Wn might produce strip which would Hei ay oi 0 Py pans 


were concerned with the practical problems 
of the annealing of brass would be particularly 
interested in the suggestion that the work 
might lead to a satisfactory, if somewhat 


the case of batch farnaces respond much more satisfactorily to annealing SYNopsIs 
One of the most eatestnatien feat f at thinner gauges. The kinetic friction of four different bearing 
Pager earnanties alloys against lubricated steel has been examined 


the paper was the light which it threw on Mr. J. W. Jones (College of Aeronautics, 4 jow sliding velocities. The frietion observed 
the effects which rolling lubricants might Bletchley, Bucks) wondered whether, instead for any particular alloy depends on sliding velocity, 


. . , i eall tem: ure fini f the steel 
have during subsequent annealing. It had f the complicated vacuum process, a really perature, and the surface finish o Aly 
bite -sénll A tie . Saiew’ thes “a rolling pure nitrogen gas (which, from some limited though the effects of these factors are not inde. 
cen Tease ong e g pendent. A eonsiderable proportion, at least, of 


lubricants remaining on the metal might ¢*Perience, he felt that it should be not toc the influence of these factors is due to their effect 
affect the nature of the scale subsequently ig a problem to obtain) would not have on the transition from boundary to fluid friction, 
formed, but this was the first time that any- given the author similar effects, or effects which, in some circumstances, can commence at 


one had reported work which indicated that quite as good as those of his complicated SUitauk Mendibiiees Miiéiis Mausiodh' Ameaesion, 








it was not possible to eliminate such effects vacuum and double treatment. _ London ; formerly Armament Research Department. 
1 Research Laboratories, The General Electric Com- Mr. Ivor Jenkins, an top ly . said that the * Armament Research Department, Woolwich. 
pany, Ltd., Wembley, Middlesex. production of a vacuum on an industrial ‘Tim Research Institute, Greenford, Middlesex. 
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velocities below }$cm/s even with high specific 


WE aniot differences between the four alloys 
are to be found in the extent of fluid friction present 
a given set of conditions. Tin and lead- 

hase Dabbitts promote fluid friction to @ much 
greater extent than copper-lead alloys, while 
cadmium-nickel has, in general, intermediate 
properties. These differences are likely to have a 
considerable influence on the behaviour of a bearing 
whenever there is some degree of boundary friction. 
Dr. Bruce Chalmers (Metallurgy Division, 
Atomic Energy Research Department) re- 
marked that the method of experiment 
adopted by the author was one which it was 
ps worth examining for a moment. It 
made no attempt to imitate the general 
metrical conditions which prevailed in 
a bearing when it was moving. Many tests 
in the past had attempted simply to simulate 
the condition in the bearing, and had thereby, 
perhaps, failed to produce the fundamental 
information on which a proper understanding 
of the action of bearing metals must be 
based. In the author’s method of experi- 
ment, on the other hand, there was a rotating 
dise on which were passed three spherical 

i of bearing metal, the disc consisting 
of metal which was regarded as equivalent 
to the journal on which the bearing ran. 
A normal load was applied between the 
three projections and the bearing surface, 
and the frictional force was measured directly 
by means of the friction-balancing load. 
This arrangement allowed the influence of 

, the influence of temperature, the 
influence of the amount of lubrication present, 
and the influence of the amount of previous 
running to be assessed independently, and 
it was the ability to assess these four things 
independently which made it possible for 
this method of experiment to give results of 
fundamental value. 

It would be seen from the paper that there 
was surprisingly little difference in the 
coefficient of friction, under conditions of 
boundary lubrication, between the four 
bearing metals which had been investigated. 
It was pointed out in the paper that it was 
the differing ability of the different materials 
to keep fluid film lubrication going that 
marked the difference in behaviour between 
these different bearing metals; it was not 
so much the actual frictional property of 
the lubricated metal, but the ability of the 
metal to avoid running into the region where 
that frictional property seemed to matter 
most. 

The author suggested an e ation of 
the differing behaviour of the four different 
bearing metals in this respect. He suggested 
that the real difference between the various 
materials, where the differences in their 
frictional behaviour was quite marked, was 
tied up with a property which he called 
“ micro-conformability ’—the ability of the 
two surfaces to conform very closely to each 
other while running was in progress. That 
was obviously a dynamic property. If you 
had one wavy surface, and another surface, 
pressed on to it, was trying to conform with 
it, then under static conditions presumably 
the hardness of the softer material would 
determine how much conformability there 
was and how closely the two surfaces did 
actually coincide geometrically. On the 
other hand, when one surface moved rela- 
tively to the other, other properties than 
static hardness must come in; the softer 
material must be continuously changin 
its shape, and it looked as though that woul 
involve a tremendous amount of working 
of the material if it went on all the time 
that the bearing was running. Was it 


‘ possible that it was not the continuous local 


deformation of the softer material which 
was the cause of this difference, but the 
amount by which the softer material was 
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able to grind the surface of the harder 
material, perhaps by virtue of the hard 
constituents present in the soft bearing 
metal ? 

It was important to recognise that there 
were two quite different aspects of bearings 
that might be of importance. One was the 
amount of energy that was lost in friction 
in the bearings. Much more important was 
the amount of damage done to the bearing 
itself, because that would eventually result 
in failure. Little could be done about the 
coefficient of friction, because there was not a 
great variation between the possible materials 
that were used. The selection of a suitable 
bearing metal did seem to depend very 
much more on avoiding damage to the bear- 
ing, and that damage was shown to be asso- 
ciated very closely with the distinction 
between the persistence of fluid film and 
the appearance of boundary lubrication, 
which necessarily involved something 
approximating to metal-to-metal contact, 
probably local welding, and the breaking 
away of small areas of one or both of the 
two surfaces. It was presumably the 
cumulative effect of such local welding and 
breaking away that caused eventual failure 
of the bearing. That, of course, was not 
under discussion in the present paper, but 
what was under discussion was the important 
question of the metallurgical conditions 
which determine when breakdown of the fluid 
film occurs. 

Mr. J. Cartland said that it should be borne 
in mind, when considering the author’s 
results, that his set-up was entirely different 
from that of a bearing in a journal. With a 
bearing in a journal there were very numerous 
points of contact between the journal and 
the lower half of the bearing, and possibly 
the top half; but in the author’s set-up, 
with a true sphere and a flat plate, if the 
surfaces were correct there would be a single 
point of contact and the unit loading, the 
loading per unit area, would be infinity. 
The author’s set-up was designedly different, 
but the difference should be borne in mind. 

The author’s study of frictional properties 
was most interesting, but when considering 
bearing practice it should be borne in mind 
that there were other properties of bearing 
metals which were of at least equal import- 
ance. There was, for instance, the property 
of bonding to the shell, which was outside 
the scope of this paper, but something quite 
different. No bearing was any good unless 
the bearing metal was completely bonded 
to the shell, and the bonding properties 
varied widely with the composition. Then 
there were all the usual mechanical pro- 
perties, and there was also the property of 
absorbing steel chips, grit and other material 
into the bearing in such a way that it did 
not score the shaft in the bearing in 
operation. 

Mr. H. G. Warrington remarked that what 
they lacked in regard to bearings was a 
fundamental theory on which to produce 
new and better bearing alloys. If we looked 
at the development of the bearing alloys, 
we found that it was mostly due to ad hoc 
work from bearing practice, and not to a 
real fundamental theory. . Theories had been 
put forward of duplex structures, and at the 
same time many bearings had been made 
from pure metals, and we could make com- 
parisons. Many scientific theories and 
hypotheses have been developed from analo- 

ies, and we could take other materials 
or bearings, outside those which had been 
used by the author in the work described 
in this paper, in order to see how that would 
have affected his results. 

There was, for example, the silver bearing. 
The silver bearing seemed to support the 
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author’s hypothesis of conformability or 
softness as a fundamental property of 
bearings. We had there a bearing metal 
which was not particularly suited to all 
bearing conditions. It did not support an 
oil film very well, and we had therefore 
to take a silver bearing and use its conform- 
ability only, disguising its surface by plating 
it with lead; and, because lead did not 
resist corrosion particularly well, we had to 
plate the lead with indium. We had, there- 
fore a basic bearing material, silver, of which 
we made use of one of its properties, com- 
pletely divorced from any surface effects, 
and we had a surface provided by an alloy 
of other metals. This type of bearing worked 
reasonably ‘well—under most conditions 
almost as well as a tin bearing, and under 
some conditions, under which a tin bearing 
would not stand up, it seemed to work 
better. That looked like a very strong 
circumstantial argument in favour of a 
fundamental theory of conformability. On 
the other hand, however, we had some new 
materials in the bearing field which seemed 
to prove the very opposite. There had been 
many attempts to make.aluminium bearings. 
A good deal of work was done in Germany 
during the war, following the old duplex 
structure theory of a basic soft matrix with 
hard supporting particles. It could not be 
claimed that any of these bearings were 
really successful, but in this country some 
time ago Hall and Bradbury developed the 
** Rolls-Royce ”’ type of alloys, which were 
used in car engines and to a certain extent 
in aero-engines, with an aluminium base. 
These alloys, however, contained a fair 
amount of tin, about 6 per cent. If they 
looked at the equilibrium diagram, they 
could not doubt that up to 6 per cent of 
tin would be retained in solid solution. 

He wondered what was the function of 
the tin in that case. It could hardly be said 
that there is sufficient tin present to produce 
any effect on conformability, and the equi- 
librium diagram suggested that it was in 
solid solution. Was it that tin had some other 
feature which would produce a surface effect 
of benefit in bearing materials, even when 
the tin was present to the small extent of 
6 per cent, with some 90 per cent of a material 
which was normally considered to be quite 
foreign to any of the properties associated 
with bearing alloys ? 

In a communication read for him by 
Major Askew, Dr. D. Tabor (Cambridge 
University) made a minor criticism of 
the assumption that the amount of surface 
damage was associated with the work 
done against boundary friction. There 
was no real evidence that this assumption 
was valid. In general, there appeared 
to be no direct relation between wear 
and friction. Most of the frictional work 
appeared as heat; the work done in 
abrading the material at the surfaces was 
usually a very small fraction of the total 
frictional work. Consequently, the wear 
might vary over extremely wide limits 
without appreciably affecting the friction. 

He added the further general observation 
about the properties of bearing alloys that 
in practice they fell into three main groups. 
The first class was the white metal type of 
alloy, consisting of hard particles embedded 
in a softer matrix. Recent work® showed 
that the hard particles played no significant 
part in the frictional properties of the alloy, 
although they might have a desirable effect 
in stiffening the alloy and in producing 
minute crevices where the oil might be 
secreted. It would seem that the retention 
of the hard particles in the matrix was 
largely an accidental result of the historical 

'fabor, J. Applied Physics, 1945, 16, 325. 
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development of this type of bearing alloy. 
The second class consisted of a hard matrix 
through which a softer metal was distributed. 
Experiments showed that during sliding the 
soft metal was smeared over the matrix, where 
it functioned as a thin metallic lubricant 
film. These alloys were relatively hard and 
functioned under more extreme conditions 
than white metal alloys. The third class 
was a single metal or a single phase alloy. 
Here the frictional process was essentially 
the same as that of the matrix material of 
an ordinary white metal alloy. It was 
evident, therefore, that there is no single 
mechanism that explained the action of all 
types of bearing alloys. There was, however, 
one property that was common to a very wide 
range of bearing alloys that appeared to be 
of great importance: they all contained a 
constituent of relatively low melting point. 

Mr. D. Clayton (Metals Division, I.C.I.) 
said that metallurgists were interested in 
bearing metals not because of their fluid 
film properties, but because of their boundary 
properties, in addition to such general 
factors as bonding, single or dual phases, 
and so on. The point was that bearings 
did wear, and some went to seizure. It 
was true boundary conditions that they 
reached in that respect, and so it was 
important to consider boundary conditions 
for bearing metals. There was surprisingly 
little information on the subject, and much 
of it was very empirical. No analysis had 
been carried out to find out just what was 
the boundary coefficient. The author started 
with the idea of finding what the boundary 
coefficients were, and he had, as a result of 
a very effective piece of work, been able to 
give an explanation of what had been deter- 
mined empirically. 

Mr. A. Craig MacDonald (Chief Metal- 
lurgist, Albion Motors, Ltd) felt that there 
was a danger of placing undue importance 
on the results of friction tests of the kind 
in the paper. Bearings had to work, and 
the number of factors entering into their 
satisfactory operation was, of course, very 
much greater than the number dealt with 
in the paper. It had been mentioned that 
this work particularly applied to the bearings 
of internal combustion engines. In the 
big-end bearings of modern high-duty 
engines, bearing metal had to withstand 
the most severe duty to which it was sub- 
jected anywhere, and he felt that it was what 
the engine said that was correct. 

Mr. H. H. A. Greer said that when dealing 
with white metals there seemed to be no 
standard whatever. The principal standard 
adopted in making white metals for the 
mercantile marine seemed to be the difference 
between the price of tin (£437 a ton) and 
the price of lead (£90 a ton at the highest). 
This paper should be studied by consulting 
engineers to find out not what was the 
cheapest, but what was the best quality to 
use. He hoped that they would have a 
standard formula, which would enable con- 
sulting engineers to know what were the 
best white metals. 

Mr. P. G. Forrester, in reply, said that 
Dr. Chalmers’ suggestion that one explana- 
tion of the property referred to as micro- 
conformability was that the soft material 
might grind the crankshaft material, the 
steel, and therefore change its surface 
characteristics. Mr. Forrester did not think 
that that was actually the case, because if 
they.run for a little while with white metal 
on a given steel plate, and then substituted 
a new plate for the old one, the results were 
very little affected. It was a genuine case 
of continuous conformation of the soft 
slider to the hills and valleys of the plate. 





® Bowden and Tabor, J. Applied Physics, 1943, 14, 141, 
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It would require continuous working of the 
slider or the bearing metal for this to take 
place, so that the cold-working properties, 
or the working properties at the operating 
temperature, were properties of the material 
which should be considered. 

The loading on the specimens was not 
infinity, as Mr. Cartland had stated, but the 
flow pressure of the material. It was difficult 
to obtain an estimate of the thickness of 
a boundary film, but, if they assumed that 
it was of the order of two molecules, the 
molecules of mineral oils were of the order 
of 20A, or about 0-2 pin, so that the 
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boundary film was probably rather deeper 
than the smallest discrepancies in the Surface 
which they had obtained. On the othe 
hand, it was very much thinner tian the 
discrepancies of the roughest surface whic) 
they examined. Aluminium-tin anc silyey. 
lead bearings depended on the formation 
of a thin lubricating film of metai on the 


surface of the harder materia! hy 
aluminium-tin bearings were, he |vlieyed 
duplex ; the tin was distributed ‘1 pools 
in the aluminium or aluminium alloy ang 
could flow to the surface and form a very 


thin film there. 


(To be continued) 


Remote Control of Street Lighting 
in Ayrshire 


A* extensive installation of ‘“‘ Rhythmatic ~’ 
equipment for the remote control of street 
lighting was brought into service in Ayrshire 
recently when street lights at such widely 
separated points as Largs, Ardrossan and Ayr 
were switched on from a central control station 
in Kilmarnock. A general account of this sys- 
tem of remote control was given in an article 
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and is therefore the most extensive contro] 
network of its kind in the country. Within 
the area served there are seventy towns and 


villages, twelve of which have populations of 
between 5000 and 40,000. For the present, the 
control is limited to the switching of street 


lights and the load-shedding of water heaters 
in Largs, Ardrossan and Ayr, but relays are 
being fitted in other 
localities and it is antici. 
pated that ultimately 
there will be more 
than 10,000 relays oper. 
ating within the net- 
work extending as far 
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ripple current, which is 
injected by direct cap- 
acitor coupling into the 
two sections of the L1kY 





| 
2 Fe 


eee 415V 415V 


AYRSHIRE BUSBAR LAYOUT 
INJECTION POINTS 


(THE ENGINEER, October 18, 1946, page 343), 
describing an earlier installation in the County 
of London. 

It may be recalled that the ‘“‘ Rhythmatic ” 
system is one of the methods of control which 
uses signals in the form of a ripple superimposed 
on the power frequency and injected into the 
network feeding the street lamps or apparatus 
that is to be controlled. Each group of street 
lamps is under the direct control of a relay, 
which is tuned to respond to a given number 
of signal pulses, originating from a central 
control desk. “‘ Rhythmatic ” control equip- 
ment is manufactured and installed by the 
Automatic Telephone and Electric Company, 
Ltd., Liverpool. 

The Ayrshire installation is interesting inas- 
much as it covers an area of 1100 square miles 


i 
mo 


SHOWING RIPPLE CONTROL 


system. The ripple 
frequency current is fed 
from the alternator via 
line isolation  trans- 
formers and tuning in- 
ductors to the two banks 
of capacitors as indicat- 
ed in the accompanying 
diagram. It will be seen 
that the ripple current 
undergoes five stages of voltage transformation 
—from 11kV to 22kV, 33kV, IIkV, 3-3kV, 
and 240V—before reaching the 1.t. network. 
Since the ‘‘ Rhythmatic ” relays will operate 
satisfactorily over a frequency band wider 
than the variation permitted on the grid, 
there is no need for elaborate equipment te 
control the speed of the motor alternator set 
within fine limits. The high frequency alter- 
nator is therefore driven by a squirrel cage 
motor having an asynchronous speed charac- 
teristic which is quite suitable for the purpose. 
All the control gear is housed in a control 
desk, a sheet-steel cubicle as illustrated in the 
accompanying engraving. The _ installation 
has an initial capacity for eight different 
signals. These control signals are initiated 
from the control desk (on the left of the main 
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cubicle), which is fitted with a “ transmit” 
yh button and two nine-position rotary 
ches. Each rotary switch has one “ off” 
ition and eight suitably designated “ sig- 
al” positions. To originate a control signal 
the rotary Switch is moved to the chosen posi- 
tin and the push button is depressed, where- 
upon the appropriate signal is transmitted auto- 


swil 


CONTROL DESK AND 


matically. The switching positions of the 
various relays on the network are indicated by 
lamps associated with each signal position on 
the control desk. These lamps are actuated 
by standard relays which respond to the actual 
signal received on the |.t. network so as to 
provide a true indication that the signal has 
been correctly transmitted. 


A Lightweight Mobile 
Transmitter-Receiver 


CoMPACTNESS is an important characteristic 
of a new single-unit mobile F.M. transmitter- 
receiver unit which has been introduced by the 
General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. to meet the 
growing néed for high quality radio telephone 


F.M. 


TRANSMITTER - RECEIVER 
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communication between fixed and mobile 
units. Forced ventilation is one of the factors 
contributing to a compact design and the 
equipment consists of a single lightweight set, 
measuring 18in by 8in by 8in, and weighing 
approximately 35 lb. 

A vertical chassis member divides the unit 
longitudinally into two compartments, one 


APPARATUS CUBICLE 


of which, as shown in the accompanying engrav- 
ing, houses the transmitter, and below it the 
receiver, each assembly being on a separate 
chassis. For ease of maintenance, each chassis 
is secured to the partition member by quick 
release screws. The second compartment 
houses the relays, smoothing and filter com- 
ponents and rotary transformers, one of which 
carries a fan to provide forced ventilation. 
Filters are fitted in the louvred and hinged 
ends of the casing. The components’ wiring 
and finish are ‘‘tropicalised”’ and the set is 
continuously rated. 

The transmitter employs a refined frequency 
changing system, the crystal oscillator output 
being taken at fundamental frequency to a 
phase modulator and multiplier chain and, at a 
multiple of the fundamental, to a mixer stage. 
Recombination, amplification and multiplica- 
tion develop the output signal with the required 
frequency deviation with an r.f. power output 


WITH COVERS REMOVED 
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of 20W at frequencies of the order of 100Mc/s. 
Substantial output is obtained, however, at 
very much higher frequencies. The circuit is 
so arranged that the transmitter output stage 
can be used as an audio amplifier, whereby 
the unit can be used as a public address ampli- 
fier. Normally the equipment is intended 
for operation on one fixed frequency, within the 
band ranging from 30Me/s to 170Mce/s, but facili- 
ties are provided for simple switch selection 
of a second channel separated from the main 
frequency by not more than 400ke. The 
receiver is a double superheterodyne using 
miniature valves throughout. } 

A centre frequency stability better than 
0-001 per cent, maintained by a low tempera- 
ture coefficient crystal in a temperature con- 
trolled oven, is claimed for the equipment. 
‘** Receiver quieting’’ ensures that a signal 
input of less than 0-5u4V causes a drop in total 
output of 20db, compared with the no-signal 
condition. All spurious responses are stated 
to be 55db down on signal response. The 
receiver output is 1-3W, with a total dis- 
tortion not exceeding 10 per cent, while the 
audio response is specified to be not more than 
3db down between 300c/s and 1000c/s and 
is 20db or more down at 5000c/s. 

The set is suitable for 6V or 12V_ battery 
input, with positive or negative earth. On 
‘listen,’ the power consumption of the 
receiver and the transmitter heaters is 95W. 
On “ speak ” the set consumes 175W approxi- 
mately, while the receiver alone absorbs 
55W. 


A Flameproof Switch and Fuse 
Unit 


WE recently received details of a flameproof 
switch and fuse unit which is now being manu- 
factured by Cantie Switches, Ltd., of Chester. 
This unit consists of the company’s standard 
“STF” double-pole equipment, rated at 
15/30A, suitable for low tension up to 500V, 


SWITCH AND FUSE UNIT 


and enclosed in a flameproof casing, as illus- 
trated herewith. 

Connecting chambers are bolted to the top 
and bottom of the main enclosure which houses 
the switch and fuses. The leads to and from 
the interior are brought into these chambers 
through insulating and flameproof bushes. 
Separate covers with fixing screws are provided 
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for each of the three chambers, and the wide 
flat machined flanges can be seen in the engrav- 
ing herewith. Attached to the connecting 
chambers are sealing chambers with provision 
for either lin diameter heavy-gauge conduit 
connection or for bonding and clamping glands 
suitable for wire-armoured cable. 

The switch cover and switch handle are 
mechanically interlocked so that the cover 
cannot be opened unless the switch is in the 
‘“‘ off” position, and, conversely, the switch 
eannot be closed until the cover has first been 
closed. Six H.T. steel screws with shrouded 
heads secure the hinged cover in the closed 
position. The upper connecting chamber, 
which is shown open in our illustration, is, like 
the lower chamber, fitted in service with a cover 
secured by two shrouded screws. A clear 
instruction is embossed on each of the covers 
to provide warning against removing the covers 
unless the circuit is isolated elsewhere. 

In general, the equipment complies with 
B.S. 861-1939 and B.S. 229-1940. It is stated 
that the unit has passed the mining gear tests 
of the Ministry of Fuel and Power, and is suit- 
able for use in inflammable gases and vapours 
classified as Groups I, II and ITI. 

This unit is available in an alternative form 
in which the double-pole switch is replaced by 
a pair of double-pole fuses. In this way a 
double-pole two-way fuse-board, suitable for 
15/30A circuits, can be formed. Rewirable 
fuses are supplied in both designs. 





Road Laying and Finishing 
Machine 


A ROAD contract of unusual interest is that 
which is now being carried out by the Neuchatel 
Asphalte Company, Ltd., of 58, Victoria Street, 
London, S.W.1, for the Ministry of Works, 
in connection with the resurfacing of Consti- 
tution Hill, from the Mall to Hyde Park Corner. 

The existing wood block surfacing is being 
replaced by a 5in coat of asphalt, in accor- 
dance with the latest British Standard 
Specification. The thickness of the base ccat 
is 3}in and that of the wearing surface I}in. 
The specification of the materials to be used 
is as follows: Base coat, l}in graded granite, 
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location of the very large amount of traffic 
using Constitution Hill, the contractors decided 
to make use of a mechanical surfacing machine. 
As a result of the firm’s experience in the con- 
struction of roads and airfields since the early 
years of the war, it was decided to make use 
of the Barber-Greene finisher, a view of which 
is reproduced herewith. The road laying and 
finishing machine used by the company is 
identical with the unit which was seen at the 
recent Public Works Exhibition at Olympia. 
It is a British built machine and was con- 
structed by Barber-Greene Olding, Ltd., and was 
supplied by Jack Olding and Co., Ltd., which 
is handling the sales of these machines for 
home and for overseas. 

In the execution of this contract, asphaltic 
material at a temperature round about 200 
deg. Fah. is brought from the Neuchatel 
Company’s Fulham plant and is tipped into 
the large hopper of the finisher, directly from 
the lorries, while the machine is moving along 
its erawler tracks. The finisher spreads the 
material uniformly and tamps it into place, 
compacting it to a uniform density, quite 
irrespective of any inequalities in the sub- 
grade of the road surface. We noted that the 
bonding between joints is scarcely perceptible 
and the edges of the 3}in thick mat we saw 
laid were straight, with a level surface and a 
correct cross-section crown. So as to enable 
the finisher to deal with roads of varying width, 
the machine has been so designed that the 
width of the carpet laid can be adjusted between 
8ft and 12ft in increments of 3in. The thick- 
ness of surfacing laid can also be varied between 
fin and 6in, so that the same machine can be 
conveniently employed on roads of varying 
width and on contracts which call for widely 
differing requirements. The speeds at which 
the carpet is laid range from 8ft to 44ft per 
minute, according to the width and thickness. 

Owing to the special conditions under which 
the Constitution Hill contract is being carried 
out, it has been necessary to limit the quantity 
of material laid per day to 150 tons to 200 
tons, although the machine is claimed to be 
capable of handling up to 80 tons per hour. 

Although the finisher is operating at an out- 
put far below its maximum capacity, it is, 
we learn, effecting considerable economies 





ROAD FINISHER AT WORK ON CONSTITUTION HILL 


75 per cent; sand 19-2 per cent to 20-6 per 
cent, and asphaltic bitumen of 60 to 80 pene- 
tration, 4-5 per cent to 5-5 per cent. Wearing 
surface: jin graded granite 35 per cent, 
sand 48-7 per cent to 51 per cent; filler 
7-2 per cent to 8-8 per cent, and asphaltic 
bitumen 60 to 80 penetration, 6-8 per cent 
to 7-5 per cent. 

In order to avoid as far as possible the dis- 


in costs, and the work is proceeding at a greater 
speed than would be possible if other methods 
had been used. 

The progress of this contract has been watched 
with considerable interest by many contractors 
and representatives of local authorities who 
have availed themselves of this opportunity 
of seeing a British built Barber-Greene Finisher 
at work. 


Oct. 10, 1947 


Sheet Steel for Transformen, 


THe following letter has been circulated a 
the Electricity Commission to chief engineer 
and managers of electricity undertakin:s, ‘ 


The Ministry of Supply has drawn the atten, 
tion of the Electricity Commissioners to th, 
present acute shortage of sheet steel for trang. 
formers and has asked that all possible gt 
should be taken to ensure that tho requir. 
ments of the electricity supply industry fo, 
electrical sheet steel are reduced to a minimum 

The matter has formed the subjec: of dis. 
cussions between the Commissioners and the 
British Electrical and Allied Manufacture, 
Association and it is apparent that consider. 
able economies could be effected if undertaker, 
when purchasing transformers specified th 
highest possible flux densities. Not only dog 
this reduce the weight of sheet steel require; 
(which in itself is important), with a conse. 
quential saving of coal, since approximately 
1 ton of coal is required for the manufactur 
of every ton of sheet steel, but there is aly 
a saving in the amount of copper required for 
the transformer and steel for the tanks. 

All undertakers are invited to co-operate in 
securing the maximum possible economy in 
this respect and they are requested to specify 
in all further orders a minimum flux density 
in the core of any oil-immersed transformer, 
in accordance with the following table :— 























Three-phase. Single-phase. 
Flux density in 
lines per square 
Up to and Up toand/| centimetre. 
Above. | including. | Above. | including. 
— | omva | — | 8}kVA 12,500 
25kVA) 100kKVA 8ikVA! 334kVA 13,000 
13,500 


wegen ad output atin te output 
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These figures have been agreed with B.E.A.M.A. and the 
Central Electricity Board. 

As regards orders already placed, undertakers 
are asked to get in touch with the manufacturers 
with a view to arranging that unless construe. 
tion has already commenced, the flux density 
should conform to the above-mentioned table if 
it does not already do so. 








Institution of Engineers and 


Shipbuilders in Scotland 


In his Presidential Address to the Institution 
of Engineers and Shipbuilders in Scotland on 
Tuesday, October 7th, Dr. James M. McNeill 
dealt with the progress attained in liner con- 
struction from the advent of the “ City of 
Paris” in 1888 right up to the present day, 
emphasising the advancement in_ technical 
qualities and reviewing the changes which had 
taken place in the second half of the first 
hundred years of liner development. In two 
tables he summarises the characteristics of 
express and intermediate liners. He shows 
that in the second half of the period under 
review, breadth increased more rapidly than 
length, indicating the tendency in modem 
liners for the weight to move upwards, with a 
demand for more water plane area, to balance 
extensive erections. Draught has increased 
with size, but much more slowly and less con- 
sistently compared with length and _ beam. 
Absolute speeds increased from the 20:7 
knots of the “ City of Paris’ of 1888 to the 
31-7 knots of the “ Queen Mary ” of 1938, an 
advance of 48 per cent. The speed-length 
ratio only increased slightly, about 13 per cent. 
The strength of liners is then considered at 
some length, and the use of special steels 
in hull construction. In the matter of expansion 
joints, Dr. McNeill says that some experimental 
work on elementary structures might perhaps 
give better guidance than exists at present. 
With regard to weight, he shows that the steel 
weight per gross ton has decreased from about 
0-55 to nearly 0-40. For typical turbine 
machinery the weight has decreased during 
the last forty years from 0-2 tons per shaft 
horsepower, to less than half that value. 
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Canadian Engineering Notes 
(By our own Correspondent) 
Generating Station Expansion Scheme 
A 2,700,000 dollar expansion scheme 
has peen announced for the Power Com- 
mission Of the Province. of Saskatchewan. 
This scheme visualises the use of Saskatchewan’s 
own fuel resources to the greatest possible 
xtent in providing the power for producing 
dectricity for the Commission for transmission 
and distribution. Use will be made of the 
rovinee’s natural gas and oil and low-cost coal 
| in a carefully planned way. A 500 h.p. com- 
pination natural gas diesel engine, reputed to 
be the first of its kind in Western Canada, will 
be installed at the Unity power plant. This 
ine will burn natural gas and diesel oil or 
poth, and will operate at full capacity when 
wing 92 per cent natural gas and 8 per cent oil. 
Additional natural gas engines are being pur- 
chased. The use of low-cost lignite coal from 
South-Eastern Saskatchewan will be increased. 
ximately 500,000 dollars are being spent 
on power plant extensions and new equipment 
at Estevan, Saskatchewan, and a 66,000-V 
transmission. line will be run through several 
townships. Work has started on the Estevan 
extension with a new boiler and a 5000-kW 
turbo-generator. 


Brigadier-General Hughes 
Chief Engineer of the Canadian Battle- 
fields Commission following the First World 
War, Brigadier-General H. T. Hughes, C.M.G., 
D.8.0., died recently at his home in Royal Oak, 
near Victoria, British Columbia, at the age of 
seventy-seven. General Hughes played an 
outstanding part in the construction of battle- 
field memorials of the 1914-18 war, including 
the famous Vimy Ridge memorial. He was 
born in England and came to Canada as a 
young man, where he was employed as an 
engineer in the construction of the Canadian 
Pacific Railway. He joined the Royal Canadian 
Engineers in 1904, about the time of its forma- 
tion, and, in the 1914-18 war, commanded the 
Royal Engineers, Second Canadian Division. 
At the conclusion of that war he was employed 
by the Canadian Government to make pre- 
liminary arrangements for the erection of eight 
battlefield memorials, commemorating the 
exploits of Canadian troops, and subsequently 
became Chief Engineer of the Canadian Battle- 
fields Commission. 
German Scientists 
The first group of German scientists 
whose special skills will be made available to 
Canadian industry under a plan announced last 
autumn, will be brought to Canada shortly. 
The group will comprise six scientists, who, under 
terms of the Order in Council arranging for their 
entry, must possess specialised knowledge 
which will lead to the establishment in Canada 
of a new industry, or expansion of existing 
operations. Provision is also made for entry 
of research scientists and university professors. 
Prairie Provi tiliallies 
Of recent date, at Lethbridge, Alberta, 
& group of farmers, businessmen and Govern- 
ment officials from the three Prairie Provinces 
concluded the first formal meeting of the 
Western Canada Reclamation Association. For 
three days delegates from Alberta, Saskatche- 
wan and Manitoba examined the pressing 
problem of the West, that of water. At. one 
of the sessions the Federal Minister of Agri- 
culture, Mr. James G. Gardiner, explained 
Government plans for the prairies. He told 
the gathering that the Dominion Government 
intended to develop 100,000,000 dollars worth 
of water control works in Saskatchewan and 
Alberta. The Minister stated that, besides the 
great St. Mary’s River dam in southern 
Alberta, already under way, there would be 
large projects undertaken at Red Deer and on 
the Bow River in Alberta, and near Saskatoon, 
on the South Saskatchewan River. This last- 
mentioned unit will cost about 66,000,000 
dollars and is, so far, the greatest single under- 
taking of the programme. A further two years’ 
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survey work will be needed before it is com- 
menced, and ten years after that for construc- 
tion. The completed dam will be 210ft high 
and 6840ft long. It will create an artificial 
lake 135 miles in length and 100ft deep. Besides 
irrigating half a million or more acres in south- 
western Saskatchewan, the dam will be capable 
of generating up to 215,000,000 kWh of elec- 
tricity annually. It will also assure a sufficient 
domestic and industrial supply for nearby 
cities and towns. 


Steel 

Despite the fact that Canadian steel- 
making facilities, greatly enlarged during the 
war years, are now working at practical capacity, 
they cannot supply the demands, which con- 
tinue at their peak from almost every class of 
steel customer and appear to be unaffected 
by those seasonal or periodical variations in 
demand which in normal times affect most 
branches of industry. During the five pre-war 
years, 1935 to 1939 inclusive, the production 
of steel ingots in Canada averaged 1,290,343 
net tons per year, and the industry as a whole 
operated at slightly under 65 per cent of 
capacity. Based upon the output during the 
first six months of 1947, the estimated produc- 
tion this year should reach approximately 
3,000,000 net tons. This will be 225 per cent 
of the pre-war average above noted—a very 
substantial increase in the volume of steel 
from Canadian mills, and the ingot-producing 
capacity added during the war years is being 
utilised to the maximum extent possible. 
Recently the Steel Company of Canada reported 
that all finishing departments were fully 
occupied, with a heavy backlog of unfilled 
orders. 


Toronto Harbour Improvements 

An appropriation of 500,000 dollars 
has been set aside by the Federal Government 
for proposed Toronto harbour improvements. 
It is understood that plans have been made for 
the construction of a quay wall in Toronto Bay 
between Yonge and Jarvis streets, a distance 
of 1058ft. By filling behind the wall, the con- 
tractors’ will create new factory sites 
and transform the present irregular shoreline 
into a new straight line some distance out in 
the bay. The wall would follow the harbour 
line, which is set as the uttermost limit of 
present wharves. Officials hope work can be 
started this year, but this depends on the 
availability of such materials as the steel 
sheeting and piling needed for the wall. Con- 
struction will continue next year, the present 
500,000 dollar vote being but the first instal- 
ment of a total expenditure which may exceed 
1,000,000 dollars. 


Mr. William 8. Lea 


Mr. William S. Lea (seventy), consult- 
ing engineer well known from coast to coast, 
died recently at his summer residence near 
Montreal. At one time he was engineer-in- 
charge, Department of Waterworks and Bridges, 
Vancouver. He was responsible for design and 
construction of large-scale sewerage and sewage 
treatment schemes for Montreal, Winnipeg and 
Vancouver, and for hydro-electric develop- 
ments in various parts of the country. At the 
time of his death he was consultant to the 
City of Montreal on the St. Pierre River sewage 
pumping plant design. 

New Wharf 


Saguenay Terminals, Ltd., of Montreal, 
a subsidiary of Aluminum Company of Canada, 
Ltd., will construct a 3,500,000 dollar wharf 
at Port Alfred, Quebec, the head of navigation 
on the Saguenay River. The new wharf will 
measure 1130ft in length and 125ft in width. 
A building capable of storing 10,000 tons of 
aluminium ingots will also be constructed. In 
1946 over 1,500,000 tons of cargo was handled 
at Port Alfred, one of the largest inland ports 
in Canada, and the new wharf, which will be 
the third one at this port, will bring to 15,000 
tons the amount of cargo that can be handled 
at the port daily. The new wharf was made 
necessary by the increase in the exports of 
Canadian aluminium ingot which now go to 
approximately fifty countries. The Foundation 
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Company of Canada, Ltd., has been awarded 
the contract for the construction of the new 
terminal facilities and it is intended to have 
them completed for the opening of the 1949 
navigation season. 


Geophysical Surveying 


Demonstration trials of Magnetic 
Airborne Detector (M.A.D.) for the location of 
magnetic minerals and to assist in the inter- 
pretation of geological structures were con- 
ducted last year in the Sudbury and Val d’Or 
areas at the joint request of the National 
Research Council and the Department of Mines 
and Resources, by the United States Geological 
Survey, using American Navy equipment. 
These trials confirmed experiments already in 
progress at the National Research Laboratories. 
No effort has been spared to provide Canada 
with adequate equipment for this new method 
of geophysical surveying, and the big task of 
converting submarine detection apparatus to 
geophysical has just been completed. The 
detecting element of M.A.D. is so sensitive 
that it must be kept at a distance from the 
magnetic field of the aircraft. The climax 
of eighteen months’ work was reached recently 
when a streamlined “ Bird,’ containing the 
detecting element of M.A.D. was lowered to 
a distance of 100ft under an aircraft, controls 
were adjusted, and the first airborne mag- 
netometric survey under Canadian auspices 
got under way. Staff from the National 
Research Council and the Department of Mines 
and Resources operate the equipment and 
are at present making intensive surveys 
in the area adjacent to the Ottawa River 
valley. The detailed scientific work covering 
the requirements in physics and geology is 
under the direction of Mr. R. Bailey, National 
Research Council, and Mr. George Shaw, 
Department of Mines and Resources. The 
advantage of the airborne method is a great 
saving in time—ground. surveys taking years 
to complete can be matched by aerial surveys 
conducted in a matter of hours. In Canada, 
where mineral areas are so widespread, the 
importance of this new method does not need 
to be stressed. - 


New Hydro-Electric Plant 


Immediate construction of a 160,000 
b.h.p. power plant at Chenaux rapids on the 
Ottawa River will be undertaken by the Ontario 
Hydro-Electric Power Commission, it has 
been announced. The plant, expected to be 
in service by 1951, will be the third largest 
built by the Hydro Commission on the 
Ottawa River. It is situated about sixty miles 
north of Ottawa. A 60ft dam will be constructed 
extending 3000ft across the river and requiring 
400,000 tons of concrete. The Chenaux 
development will be contracted, since all 
field forces of the Commission are already 
engaged in the construction of a new 70,000 
b.h.p. addition to the Decew Falls plant, an 
81,000 b.h.p. plant at Stewartville, on the 
Madawaska River; a 53,000 b.h.p. plant on 
the Aquasabon River at Terrace, and the large 
480,000 b.h.p. project at Des Joachims, on 
the Ottawa River. Tenders were also called 
for recently in the proposed 56,600 b.h.p. 
power project at Tunnel Site, on the Mississago 
River, fifty miles east of Sault Ste. Marie, 
Ontario. The six projects, in various stages 
of completion or planning, are expected to 
add about 900,000 h.p. to the present capacity, 
an increase of 50 per cent. 

Pig Iron 

Production of pig iron in Canada 
in the first half of 1947 was practically up to 
the highest output in the war period, amounting 
to 973,153 tons, as compared with an output 
of 974,000 tons in the first six months of 1942, 
the peak level reached during the war period. 
The current year’s output represents a new 
peacetime high level, and compares with a 
production of 867,023 tons in the like period 
of 1946 and 941,963 tons turned out in the 
first half of 1945. Production was maintained 
at a high level in June, with 159,825 tons 
manufactured, as compared with 60,230 tons 
in May and '129,890'tons in June, 1946: 
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Industrial and Labour Notes 


The Control of Engagement Order 


At the end of last week, the Ministry of 
Labour issued some further information relating 
to the working of the Control of Engagement 
Order, which came into effect on Monday, 
October 6th. Sir Harold Wiles, deputy secre- 
tary to the Ministry, said at a Press conference, 
on Friday last, that the Government wished 
to transfer a large number of workers from the 
distributive to the manufacturing industries. 
For the effectiveness of the Order it was pro- 
posed to rely on the normal labour turnover, 
which had been estimated at approximately 
200,000 a month, although that figure might 
be increased by the Government’s restriction 
of raw materials for certain undertakings. 

In operating the Order, the two main prin- 
ciples which the Ministry of Labour intends 
to observe are that the best possible use shall 
be made of an applicant’s skill and experience, 
and that work shall be found for applicants with 
the minimum of delay. The Ministry has 
instructed its local offices that applicants 
coming within the scope of the Order are first 
of all to be offered vacancies in what are known 
as the “ first preference ” lists. First preference, 
it may be said, is accorded to all vacancies 
arising in undertakings in certain specified 
industries, which are very important and where 
it is known that in general undertakings in 
them are undermanned, to vacancies in classes 
of very important work where the labour 
shortage is not general or where the work con- 
cerned is normally only a part of the output 
of individual undertakings, and where on that 
account the undertakings concerned have to 
be individually identified and notified to 
the Ministry’s local offices; and vacancies 
at individual undertakings, not covered by 
either of the preceding categories, where the 
Regional Controller of the Ministry of Labour 
considers that urgent and important work 
essential to the national prosperity is seriously 
retarded because of a shortage of a small 
number of workers. 

The Ministry does not find it possible to give 
its local offices an exact definition of essential 
work, but certain general guidance is being 
given initially. For example, local offices 
are being told that they can assume that, 
because of the shortage of materials and the 
control over their use, the output of the manu- 
facturing industries is required in the national 
interest either for export or for essential home 
production. They are also being told that, 
in the present circumstances, it is not desired 
that the building and civil engineering industries 
should expand further. The general guidance 
to the Ministry of Labour’s local offices will 
be amplified and varied from time to time as 
experience is gained, but a list of “ very 
important industries and services” which 
are at present undermanned contains, amongst 
others, the following: coal mining, iron-ore 
mining and quarrying, iron founding, pig- 
iron making, steel melting, iron puddling 
furnaces, iron and steel rolling mills and forges, 
tinplate manufacture, iron and steel tube 
making, wire-making, the recovery of iron and 
steel scrap, ball and roller bearing manufac- 
ture, china clay production, gypsum mining 
and shale-oil mining. The list of industries 
indicated as being “very important work 
where the shortage of labour is not general 
or where the work concerned is normally only 
a part of individual undertakings,’’ includes 
products and services required for the develop- 
ment of atomic energy, the manufacture of 
refractories, certain brick and _ tile-making 
undertakings, and the manufacture, installation 
or repair of electrical generating plant, coal- 
mining machinery, plant for gas undertakings, 
equipment for the. coal-oil conversion pro- 
gramme, and freight locomotives and wagons 
needed for fuel transport. 

It is pointed out that these lists have been 
determined primarily by labour shortage and 


are not essentially lists of the most important 
work being done in the country. For example, 
the main group of engineering industries has 
been omitted because, the Ministry of Labour 
says, generally it is not at present short of 
labour, although clearly its output is of the 
greatest importance to exports and to essential 
re-equipment. 


Wages Policy 


Members of the General Council of 
the Trades Union Congress were received by 
the Prime Minister on Wednesday of last week 
and discussed with him the Government’s 
policy in relation to wage negotiations. The 
request for this discussion, it will be recalled, 
arose because the T.U.C. was anxious to have 
more information about a letter sent recently 
by the Minister of Labour to certain joint indus- 
trial councils reminding them of the Prime 
Minister’s suggestion that no avoidable demands 
for wage increases should be made during the 
present period of inflationary pressure. 

Details of points raised during the discussion 
have not been made public, but an official 
statement issued after the meeting said that 
it was made plain that the Government’s 
policy continued to be that wages questions 
should be settled by the two sides of industry 
through the appropriate negotiating machinery. 

Industrial Organisation 

In the course of his presidential add.-ess 
to the Institute of Transport on Monday last, 
Mr. T. W. Royle commented on various present 
trends in industrial organisation. It was 
persistently suggested in some quarters, he 
said, that joint consultation would play a 
big part in vitalising our national industrial 
organisation, but it might be fairly argued 
that the joint consultation most likely to 
produce tangible results was that which took 
place between the various departments or 
grades to ascertain the best means of executing 
a firm’s plans. That, of course, was no new 
thing and was indeed an indispensable function 
of any sizable working organisation, although 
perhaps in certain concerns there was room for 
development or improvement. 

It was the job of those in authority to be 
wise leaders, Mr. Royle asserted, and they 
should be prudent enough to call upon the 
knowledge and experience of their staff, even 
though the latter’s points of view need not 
necessarily be . His view was that 
any form of joint consultation which resulted 
in shelving managerial responsibility or weaken- 
ing the management’s authority would impede 
rather than help operations. The opinion 
appeared to be widely held, Mr. Royle con- 
tinued, that the. average man did not concern 
himself very much about high policy and had 
no wish to usurp the power of management, 
but was interested in what was going on around 
him and in what he readily understood. It 
was extremely desirable, he thought, that 
staffs should see and feel that things were 

ing run on fair lines and that promotion 
was obtained by aptitude and merit. Further- 
more, in addition to increasing production 
immediately, it was generally felt that good 
management would gain other benefits such 
as the better care of plant and machinery and 
the more economical use of stores. The present 
economic crisis, in Mr. Royle’s opinion, had 
underlined the necessity in these modern 
times for industry quickly to rid itself of 
practices and restrictions which cumulatively 
formed a powerful brake on productive effort. 


Mr. Royle went on to question whether . 


any contribution had been made to the national 
economy by the pressure for a reduced working 
week and the antipathy to entering any industry 
which was worked on the shift principle, or 
to the extension of the principle of such work- 
ing. Could this country, he asked, become 


quickly prosperous if its machinory 
equipment generally were not used mich 
intensively than would be possible undep ‘ 
strict eight-hour day and a five-day week} 


Trade Disputes 


There were 112 industrial disp 
involving stoppages of work, reporte:! to the 
Ministry of Labour as beginning in Augug 
and eleven stoppages which started earlie, 
were still in progress at the beginnine of tha 
month. The number of workers affecte:| during 
August, directly and indirectly, in thes 
123 stoppages was 46,700, and approximately 
122,000 working days were lost. In the pre. 
ceding month of July, 106 stoppages wor 
in progress, involving in all 52,700 workey 
and resulting in a loss of 170,000 working 
days. 

With regard to the stoppages of work 
through disputes known to have been in pro. 
gress at some time in August, the coal-mining 
industry accounted for seventy, involving 
29,100 workers and causing a loss of approxi. 
mately 80,000 working days, while there wer 
twenty-two stoppages in the metal, engineer. 
ing and shipbuilding industries in which 610 
workers were involved and through which 
15,000 working days were lost. There were 
109 of these stoppages of work through dis. 
putes which ended during the month of August. 
Of this number thirty-seven lasted not more 
than one day; thirty-four lasted two days; 
ten lasted three days ; twenty-one lasted four 
to six days, and seven lasted over six days, 

In the first eight months of this year, 1173 
stoppages of work through disputes were 
reported to the Ministry of Labour. They 
involved 428,400 workers and caused an aggre. 
gate loss of 1,610,000 working days. In the 
comparable period of 1948, there were 1515 
stoppages, in which 371,200 workers were 
involved, and by which 1,498,000 working 
days were lost. 


Steel Supplies and Costs 


The Minister for Economic Affairs, 
Sir Stafford Cripps, addressed a meeting of 
employees of Richard Thomas and Baldwins, 
Ltd., at Swansea, on Sunday last. In the 
course of his speech, which dealt mainly with 
the need to understand the interdependence 
of industry, Sir Stafford said that too much 
steel had been seeping away into compara- 
tively unwanted and unimportant uses. That, 
he declared, must be stopped, for we could not 
afford to use “this most valuable material on 
the basis of personal friendships or higher 
profits.” It must be used on one basis only, 
which was the national need in this time of 
emergency. He asked the steel industry, 
therefore, to examine its order books with a 
view to seeing that the priority demands, 
including exports, were promptly met, not 
forgetting that important priority, agricultural 
machinery, upon which our capacity to grow 
our own food and to save dollars so largely 
depended. 

Sir Stafford went on to emphasise the impor- 
tance of keeping prices down. We were facing 
a buyers’ market, he said, and we had not only 
to produce goods for export but we had to 
sell them, and one of the major factors in 
selling was the price. What was wanted was 
more and cheaper production and this, Sir 
Stafford continued, could only be achieved by 
increasing production efficiency. If production 
was increased, inflation would %e reduced 
and both those most important objectives made 
it necessary for profits, salaries and wages 
to be stopped from spiralling up. If, Sir 
Stafford added, every time one section of 
industry that deserved it got a rise in income, 
everyone else, whether they deserved it oF 
not, insisted also on getting a rise, we should 
just head straight into uncontrolled inflation. 
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Oct. 10, 1947 


French Engineering News 
(From our French Correspondent) 


Paris, October 3rd 


ite of increased production, consumption 
f electricity has gone up at an even higher rate 
{restrictions are already in force in France. 
e generation envisaged for January 1, 
1948, will be 2,650,000kW, compared with 
) 500,000kW in 1947, while hydraulic power 
qill be 3,830,000kW, as against 3,630,000kW in 
1947. Compared with 1946, the increase in 
amounts to 18 per cent. However, pro- 
vided there are no accidents, and plants are fed 
ly by water and coal, rationing this 
winter is not expected to be severe. It has been 
proposed that nightwork should become obli- 
and also that industrial consumers 
should voluntarily cut consumption by 20 per 
vent, As yet no decision has been given. 
- * * 


The results of eighteen months’ activity on 
rilways in the French occupation zone have 
now been reviewed and found to be consider- 
able. Before the war, German railway net- 
yorks were among the densest in Europe, 
the network in the French zone amounting to 
3300km, including 2500km of double tracks, 
with eight large marshalling yards and corres- 

ding stations and workshops. In May, 

1945, seven marshalling yards were completely 
out. of service, 700 stations destroyed, all 
telephone lines cut, half the stations destroyed 
and tracks useless. Two months later, 1950km 
of track had been patched up and on July 
ith the Kehl bridge was completed. 

Reconstruction continued to be speeded up 
util, by the beginning of October, 1946, 
5219km out of 5677km of track were in use, 
half the buildings had been temporarily recon- 
gructed, and four-fifths of the marshalling 
yards restored. By January, 1946, 390 of the 
765 bridges destroyed were re-established, 
leaving several small bridges to be restored. 
4s supplies of steel and cement are available 
the temporary structures will be replaced. 

Steady improvement in rolling stock has 
ben made. The 656 locomotives available in 
july, 1945, increased to 922 in November, 
and at present out of 2108 steam locomotives 
seventeen are being rebuilt and 1169 repaired. 
In October, 1946, 290 out of 723 passenger 
coaches with bogies were in use, and 2120 
out of 3491 two or three-axle coaches. At 
that date there were 35,083 wagons in service 
out of 48,500, and the figure was increased to 
40,000 in December. 

Railway traffic in the zone has improved 
continuously following progressive restoration 
of material and installations. A strict policy 
of priorities has still to be carried out, however, 
so that international traffic, particularly coal 
from Poland to France, can be maintained. 

Railway activity in the zone can be gauged 
by total number of trains in service. Amount- 
ing to 1164 a day in September, 1945, they 
increased to 1860 in December and 2370 at 
the beginning of October, 1946. Mixed trains 
make it difficult to establish the proportion of 
goods and passenger trains, but heavy traffic 
is small compared with passenger movement. 
In the Saar, which has a particular interest 
for France, 7500 coal trucks are loaded weekly, 
against 16,100 in 1930. The area needs 13,000 
tipping trucks, 1000 passenger coaches, and 
300 locomotives to maintain normal traffic. 
In October, 1946, the zone had 1100 locomotives 
(one-third of 1939), 35,000 wagons (one-third of 
1939), and total traffic of 16,300,000 tons 
(one-fifth of 1939). Eighty-five per cent of the 
workers in the area in 1939 are now employed. 

* * * 


Owing to the persistent influx of orders 
received during the first months of 1947, 
the Electro-Mechanical Company has been 
obliged to increase the period of delay before 
delivery. Among the main orders accepted is 
one for two large 100,000-kVA, 187 r.p.m. alter- 
nators and corresponding transformers to be 
used to equip the Dordogne hydraulic plant. 
Ih addition, the 8.N.C.F. has ordered thirty 

electric locomotives. 
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Notes and Memoranda 


Rail and Road 


C.P.R. Oxnpers.—The Canadian Pacific Railway 
has recently placed orders for 1295 freight and mail 
wagons and fifty-two locomotives. Contracts for a 
further eleven locomotives and 500 gondola wagons 
are to be placed shortly. With these orders, the 
C.P.R.’s total expenditure on locomotives and 
rolling stock this year will amount to 47 million 
dollars. The equipment on which this sum is being 
expended includes 4970 freight wagons and seventy- 
six locomotives. 


L.M.S8. Zonat Goops ScHEME.—Zonal collection 
and delivery schemes, linking outlying areas and 
stations to large central goods depots by fast motor 
lorry services, are to be increased by the London, 
Midland and Scottish Railway in order to speed the 
movement of small consignments of goods traffic. 
More than 400 stations are already served by zonal 
schemes and motor lorry services are in operation 
from sixty-nine L.M.S8. goods depots. The lorries 
call on manufacturers and traders and collect or 
deliver direct within a 10-mile radius of the zonal 
depot. 

CentTraL Lonpon TuBe Trarns.—The London 
Passenger Transport Board has announced that 
all trains on the Central Line from Ealing and Green- 
ford in the west to Leytonstone in the east are to 
be increaséd in length from the present six cars to 
seven or eight cars. Most of the trains will be seven 
cars, but there will be in addition seventy-two 
eight-car “‘rush-hour specials.”” In addition to 
the lengthening of the trains more peak-hour trains 
are to be run, increasing the frequency of the service 
in each direction from thirty to thirty-two trains 
per hour. These increases will raise the total 
passenger-carrying capacity of the line by 22 per 
cent, and are to be put into effect at the end of the 
year, as soon as the rebuilding of Wood Lane 
Station is completed. Wood Lane is the only 
remaining station on the Central Line where plat- 
forms are now too short to take seven and eight-car 
trains. 


L.N.E.R. Station aT LONGBENTON.—The London 
and North-Eastern Railway has opened a new 
station at Longbenton, Northumberland, to accom- 
modate the staff of the Ministry of National Insur- 
ance. The station was brought into limited use 
on July 14th last, but the whole of the proposed 
accommodation will not be completed until a later 
date. As at present constituted, the station con- 
sists of two 500ft long platforms, brick faced with 
concrete coping apd ash paving, and a temporary 
booking office placed at the entrance. A footway 
has been constructed at the Benton end of the 
platforms across the railway, together with canti- 
lever barriers and huts containing train indicators 
and telephones so that the railway staff can allow 
passengers to cross the lines, which are electrified, 
only when it is safe to do so. This is a temporary 
arrangement until a footbridge, now in course of 
construction, is completed. Passenger trains 
serving the new station are principally electric— 
the station is on the North Tyneside electric lines— 
and amount to six a day. Steam trains running 
between Manors and Newbiggin also serve the new 
station to the extent of one per day each way. 


Miscellanea 
THe ConstantTInE Gotp Mepat.—The Con- 
stantine Gold Medal of the Manchester Association 
of Engineers has been awarded to Mr. R. J. M. 
Whibley for his paper on ‘“ The Production of 
Flat Surfaces.”’ 


ComBINnE Harvesters.—The Ministry of Agri- 
culture states that supplies of combine harvesters 
for the 1948 harvest are expected to be greater than 
in 1947, and will comprise both home-produced and 
imported machines. 


INTERNATIONAL CONGRESS ON LaRGE Dams.— 
It is reported that the International Commission 
on Large Dams will hold a congress in Stockholm in 
June, 1948. The International Commission, it will 
be recalled, was formed in 1928 with the object of 
promoting research on various matters connected 
with the construction and maintenance of large 
dams. 


Tue Late Mr. T. C. Curistianson.—We record 
with regret the death of Mr. T. C. Christianson, of 
the switchgear sales department of the Metropolitan- 
Vickers Electrical Company, Ltd., which occurred 
in Edinburgh on September 20th. He had been in 
the service of the company for twenty-five years, 
during which time he was closely concerned with 
switchgear matters. Mr. Christianson was a 
member of the Institution of Electrical Engineers. 


Society oF INvENToRS’ Exuisition.—The exhi- 
bition which is being organised by the Birmingham 
branch of the Society of Inventors will be held in 
the Chamber of Commerce, New Street, Birming- 
ham, from December 15th to 21st inclusive. The 
closing date for application to exhibit has been 
extended to October 2lst. Intending exhibitors 
are reminded that the article submitted must be 
either patented, protected, or of registered design. 
Full details can be obtained from Mr. B. Thornton 
Clark, 244, Stoney Lane, Yardley, Birmingham, 25. 


Notation FoR Survey Maprs.—The Ministry 
of Town and Country Planning has recently issued 
a@ suggested standard notation for surface utilisa- 
tion maps for built-up areas and a colour chart for 
use in connection with it. Before the Town and 
Country Planning Act, 1947, comes into operation, 
full guidance is to be given to local planning autho- 
rities on all the survey maps likely to be required 
in connection with the Act, and it is proposed to 
recommend a standard notation for each map. 
Meanwhile, these suggestions for surface utilisa- 
tion surveys of built-up areas have been published 
in pamphlet form by .H.M. Stationery Office, 
price 2s. : 


Gas TuRBINE TECHNOLOGY.—Representatives of 
nine countries are attending a course in gas turbine 
technology, which is being held at the National Gas 
Turbine Establishment School at Lutterworth. 
The course began on Sunday last, October 5th, and 
will occupy three weeks. It has been organised by 
Power Jets (Research and Development), Ltd., 
following the success of an earlier course in aircraft 
gas turbines for foreigners, which was held in 
February of this year. Sixteen graduate engineers 
from Argentina, Belgium, Czechoslovakia, Den- 
mark, Holland, Egypt, Italy, Switzerland and the 
United States are here to study British gas turbine 
technology. In addition to basic academic 
theory, the course includes a number of lectures by 
specialists in particular aspects of the work, the 
whole range of gas turbine applications being 
covered. 


GENERATION OF EtecrrRiciry.—The official 
returns rendered to the Electricity Commissioners 
show that 2767 million units of electricity were 
generated by authorised undertakers in Great 
Britain during the month of August, 1947, as com- 
pared with the revised figure of 2847 million units 
in the corresponding month of 1946, representing 
a decrease of 80 million units, or 2-8 per cent. 
During the first eight months of 1947 the total 
number of units generated by authorised under- 
takers was 27,289 million, as compared with the 
revised figure of 26,093 million for the corresponding 
period of 1946, representing an increase of 1196 
million units, or 4-6 per cent. The total number 
of units sent out from the generating stations of 
authorised undertakers during the month of August, 
1947, t.e., units generated less units consumed in 
the stations by auxiliary plant and for lighting, 
&c., was 2603 million, as compared with the revised 
figure of 2680 million units in the corresponding 
month of 1946, representing a decrease of 77 million 
units, or 2-9 percent. During the first eight months 
of 1947, the total number of units sent out from the 
generating stations of authorised undertakers 
was 25,743 million, as compared with the revised 

of 24,604 million units for the corresponding 
period of 1946, representing an increase of 1139 
million units, or 4-6 per cent. 


U.S. Coat Deposirs.—A technical paper recently 
issued by the U.S. Bureau of Mines describes 
coal deposits in Arizona, California, Idaho, Nevada 
and Oregon, and also reviews the economic position 
of the coal industry in those states and the trend 
of development in recent years. The analyses of 
coal in the five states have been combined in this 
one report because coal production has been too 
limited to warrant publication of separate papers. 
The report explains that coal is found in many 
scattered localities in these states, but in most of 
the known occurrences thick coal beds are of small 
extent and the coal generally contains a high 
percentage of impurities. Original reserves of coal 
in Arizona have been estimated by the Geological 
Survey at 15,060,000,000 net tons; in California and 
Oregon at slightly more than 1,000,000,000 net tons, 
and in Idaho and Nevada at 700,000,000 net tons. 
In general, the coals are of sub-bituminous or 
lignitic rank, and the nature of the deposits require 
high-cost development and mining, precluding 
commercial competition with higher rank coals of 
other states and with natural gas and oil. Descrip- 
tions of the coalfields of each of the five states, 
along with data on production, distribution, and use, 
@ review and explanation of sampling methods, and 
individual results of analyses of mine, tipple, and 
delivered samples, are included in the repert. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases, the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Tuesday, October 14th.—Li, ting Service Bureau, 2, 
Savoy Hill, W.C.2. Presidential Address, H. Nimmo, 
and E.D.A. film, “Can We be Rich?” 5.45 p.m. 

British Association of Chemists 

Thursday, October 16th——LiverRPoot SEction: The 
University, Liverpool. ‘‘ Some Aspects of Industrial 
Administration,” R. R. Butler. 7 p.m. 


Chemical Society 

Thursday, October 23rd.—Burlington House, Piccadilly, 
W.1. Tilden Lecture, “ Crystallographic Technique 
and its Chemical Significance,” E.G. Cox. 7.30 p.m. 

Diesel Engine Users Association 

Thursday, October 16th—Caxton Hall, Westminster, 
S.W.1. “Oil ine-driven Pumping Plant at the 
Dunswell Pumping Station, ull,” C. Green. 
2.30 p.m. 

Illuminating Engineering Society 

Tuesday, October 14th.—School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. Presidential 
Address, J. W. T. Walsh. 6 p.m. 

Friday, October 17th BinMINGHAM CENTRE: Imperial 
Hotel, Temple Street, Birmingham. Chairman’s 
Address, C. J. Allderidge. 6 p.m. 


Incorporated Plant Engineers 
Tuesday, October 21st—MaNCHESTER BRANCH : 
neers’ Club, Albert Square, Manchester. 
films by British Ropes, Ltd. 7.15 p.m. 


Institute of British Foundrymen . 


Engi- 
Three 


Saturday, October 1lth.—NeEwcasTLE aND MIDDLES- 
BROUGH BraNcHEs: Visit to Doxford and Sons, 
Ltd., Sunderland. 10 a.m.—West Ripine BRANcz : 


Technical College, Bradford. Presidential Address, 
D. W. Hammond. 6.30 p.m. 

Wednesday, October 15th.—LonpoN Branco: Works 
Visit to British Bath Company, Ltd., Greenford. 
2.30 p.m. 

Thursday, October 16th.—Lincotn Section: Technical 
College, Lincoln. ‘“ Malleable Cast Iron,” J. D. 
Leishman. 7.15 p.m. 

Friday, October 24th.—MipDDLESBROUGH BRANCH : Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. Social Evening. 
7 p.m. 

Institute of Economic 

To-day, October 10th.—Cowdray Hall, Henrietta Place, 
W.1. “A National Wages Policy,” C. A. Lidbury. 
7 p.m. 

Institute of Fuel 

Thursday, October 16th.—Gas Industry House, 1, 
Grosvenor Place, 8.W.1. “‘ Hydrogenation in the 
Fuel and Chemical Industries,’ Kenneth Gordon. 
2.30 p.m. 


Institute of Marine Engineers 
Tuesday, October 14th.—-85, Minories, E.C.3. 
Developments in Photo-Elasticity,” J. 
5.30 p.m. 


“ Recent 
ard. 


Institute of Metals 

Wednesday and Thursday, October 15th and 1€th.—Inst. 
of Mechanical Engineers, Storey’s Gate, Westmin- 
ster, S.W.1. Symposium on “ Internal Stresses in 
Metals and Alloys.” 10 a.m. each day. 

Institute of Refrigeration 

Tuesday, October 2\st.—Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, S.W.1. 
“Factors Governing Constructional Methods in 
Low Temperature Insulation,” S. H. W. Richards, 
and “Sandwich Construction for Insulation,” A. 
Cooper. 5.30 p.m. ° 


Institute of Welding 
Wednesday, October 15th—NortH LoNpoN BRANCH: 
Technical College, Enfield. ‘“‘ Argon Arc Weld-* 
ing,” R. R. Sillifant. 7.30 p.m. 


Institution of Chemical Engineers 
Tuesday, October 14th.—Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, 8.W.1. 


“Relaxation Methods: A Mathematics for the 
Engineer,” R. V. Southwell. 5.30 p.m. 


Institution of Civil Engineers 

Tuesday, October 14th.—N.W. AssoctaTion: The Col- 
lege, Library Street, Wigan. “ Open-cast Coal 
Production,” Arthur Monk. 7 p.m. 

Institution of Electrical Engineers 

Monday, October 13th.—N.E. Centre: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. Chairman’s 
Address, Colonel G. G. i 6.15 p.m.— 
8S. Miptanp Centre: Grand Hotel, Birmingham. 
Chairman’s Address, W. 8. Burge. 6 p.m.—W. 
CenTRE: South Wales Institute of Engineers, Park 
Place, Cardiff. Chairman’s Address, J. B. Gwynne 
Lewis. 5 p.m. 

Tuesday, October 14th.—_N.W. Instatiations Grove : 
Engineers’ Club, Albert Square, Manchester. 
“Protective Finishing of Electrical Se 
F. Widnall and R. Newbound. 0 p.m— 


N. Inztanp CENTRE: Queen’s University, Belfast. 
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Chairman's Address, J. McCandless. 6.45 pa 
—Socorrish CENTRE: Royal Technical College, 
George Street, Glasgow. Chairman’s Address, 
H. M. Speirs. 6,15 p.m. 

Wednesday, October 15th.—Rapio Section: Lecture 
Theatre, Savoy Place, Victoria Embankment, W.C.2. 
Chairman’s Address, C. E. Strong. 


5.30 p.m.— 
SHEFFIELD SuB-CENTRE: Ro Victoria Station 
Hotel, Sheffield. Chairman’s Address, J. A. 
Walker. 6.15 p.m.—W. Wates (Swansea) Sus- 


CENTRE: Guildhall, Swansea. Chairman’s Address, 
A. S. Phillips. 6 p.m.—Scortisn CentRE: Heriot- 
Watt College, Edinburgh. Chairman’s Address, 
H. M. Speirs. 6 p.m. 

Thursday, October 16th.—INSTALLATIONS SECTION: 
Savoy Place, Victoria Embankment, W.C.2. 
Chairman’s Address, R. H. Rawll. 5.30 p.m. 

Friday, October 17th.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Chairman’s 
Address, D. C. Gall. 5.30 p.m. 

Monday, October 20th.—Lonpvon Srupents’ SECTION : 


Savoy Place, Victoria Embankment, W.C.2. 
Chairman’s Address, E. M. Hickin. 7 p.m.— 
N.E. Rapio aNpD MEASUREMENTS GROUP: King’s 


College, Newcastle-on-Tyne. 
de Ferranti. 6.15 p.m. 


Institution of Mechanical Engineers 

Monday, October 13th.—Miptanp GrapuatTEs: Tech- 
nical College, Coventry. ‘‘Steel Wire Ropes,” 
F. J. Mace. 6.45 p.m. 

Tuesday, October 14th.—CoveNn'rRY AUTOMOBILE DrvI- 
SION: Geisha Café. Hertford Street, Coventry. 
General Meeting. 7 p.m. 

Wednesday, October 15th.— YORKSHIRE BrRancH: Royal 
Victoria Station Hotel, Sheffield. ‘‘ Combustion 
in a Solid Fuel Bed,” S. F. Benson. 7 p.m. 

Thursday, October 16th.—DERBY AUTOMOBILE DIvisION : 
The School of Arts, Green Lane, Derby. General 
Meeting. 7 p.m.—W. AUTOMOBILE | DIVISION : 

Grand Hotel, Bristol. General Meeting. 6.45 p.m. 


Institution of Mining and Metallurgy 

Thursday, October 16th.—Geological Society, Burlington 
House, W.1. ‘“‘ Possible Use of Shaped Explosive 
Charges in Mining,” Gilbert McPherson, and 
** Bauxite Formed in situ in Alluvium, and Lateriti- 
sation of Alluvium and Limestone in the Mae 
Khlaung and Khwae Noi Valleys, Siam,” “ Alluvial 
Cinnabar in North-West Pahang, Malaya,” and 
““Economic Importance of Jointing in the Lime- 
stone Bedrock of Two Alluvial Gold Mines, Pahang, 
Malaya,” J. A. Richardson. 5 p.m. 


Junior Institution of Engineers 

To-day, October 10th.—39, Victoria Street, S.W.1. 
Ordinary Meeting. ‘‘ Codes of Practice for Civil 
Engineering Public Works and Building,” L. P. 
Walter. 6.30 p.m. 

Monday, October 13th.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘Steam Economy in the Process 
Industries,” G. A. J. Begg. 7 p.m. 

Friday, October 17th.—39, Victoria Street, S.W.1. 
““Maximum Demand, the Tariff, its Measurement 
and Control,”’ V. A. Vuille. 6.30 p.m. 


Keighley Association of Engineers 
To-day, October 10th.—Devonshire’ Buildings, Devon- 
shire Street, Keighley. ‘‘ Precision Castings for 
General Engineering Purposes,” F. Hudson. 7.30 
p.m. 


Address by V. Z. 


Manchester Association of Engineers 
To-day, October 10th.—Engineers’ Club, Albert Square. 
Manchester. Presidential Address, F. H. Williamson, 
6.30 p.m. 
Newcomen Society 
Wednesday, October 15th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. “* Norris Locomotives 


in England, 1838-1842,” P. C. Dewhurst. 5.30 
p.m. 
Radiolympia Exhibition 
To-day, October 10th and Saturday, October \1th.—London, 
Olympia. 


Scottish Engineering Students’ Association 
Friday, October 17th.—Royal British Hotel, Edinburgh. 
“The Electrical Resistance Wire Strain Gauge,” 
A. G. Hadjiopyrou. 7.30 p.m. 


Sheffield Metallurgical Association 
Tuesday, October 14th.—Royal Victoria Station Hotel, 





Sheffield. ‘‘ The Trade and Commerce of Sheffield,”’ 
F. A. Neill. 7 p.m. 
Women’s Engineering Society 
Wednesday, October 15th—Lonpon Brancu: 35, 
Grosvenor Place, S.W.1. “ Experimental Houses,” 
W. R. 8. Eve. 7 p.m. 
Contracts 


Peeson Ltd., Coalville, Leicestershire, has been 
awarded a contract for the supply of all the crushing 
machinery required in connection with the building 
of a vast dam some 250 miles from Madrid, which, 
when completed, will provide power for what is 
claimed to be the largest hydro-electric power 
station in Europe. Initially, it will have an output 
of 800 million kilowatts per annum, provide electric 
light and power for towns over a considerable area, 
as well as energy for a large number of important 
industrial concerns, and ultimately, it is stated, the 
output will rise to 1500 million kilowatts per annum. 


Oct. 10, 19 


Personal and Business 


Mr. M. L. G. Batrour has been appointed ¢ 
Information Officer, Board of Trade. had 


Mr. H. M. Date, of the Pyrene Compan 
has been elected President of the 
Officers’ Association. 


THe CoLoniaL OFFICE announces the Appoiy 
ment of Mr. T. E. Bruce as an assistant ONGinggy . 
the Public Works Departmont, Kenya. . 


Mr. G. SMELLIE has been appointed Work 
manager in charge of the Margam and Port Talbs 
works of the Steel Company of Wales, Ltd. ' 


Cox anp Danks, Ltd., announces that P 
publicity department is now situated at its 
offices at Scapa House, Park Royal Road, N.W,19, 


SquapROoN-LEADER R. H. Marks hag 
appointed Assistant Secretary of the Federation of 
British Industries N.W. Regional Office at May 
chester. ‘ 


Sm G. Tristram Epwarps has been Te-6lecta| 
Chairman, and Sir A. Murray Stephen Vics. 
Chairman of the Council of the British Shipbuilding 
Research Association. ’ 


y, L 
Purchany 


Mr. H. S. Parsons has been appointed publicity 
manager of the Consolidated Pneumatic Too] (oq, 
pany, Ltd., in succession to Mr. A. E. Cutter, why 
has been appointed advertising manager of Bigy. 
Knox, Ltd. 


Mr. L. H. Coorer has been elected ASsistan; 
secretary and assistant treasurer of the Inte. 
national Nickel Company of Canada, Ltd. He yj 
continue to serve in London as a director of th, 
Mond Nickel Company, Ltd. 


Lorp ASHFIELD has resigned his membership of 
the Railway Executive Committee on bei 
appointed to the British Transport Commission 
Mr. A. B. B. Valentine has taken his place on th 
Railway Executive Committee. 

Srmr Samvuet R. BEALe is retiring, at his ow 
request, from the chairmanship of Guest Keen ani 
Nettlefolds, Ltd. Mr. J. H. Jolly has been electei 
to succeed him as chairman. Sir Samuel yjj 
remain a director of the company. 


THE Lonpon, MIDLAND AND ScorrisH Ramway 
CoMPANY announces tho following appointments ;— 
Mr. T. Eaglesfield, district locomotive superin. 
tendent, Sheffield; and Mr. W. Bramley, district 
locomotive superintendent, Bletchley. 


Tue British CorPoRATION REGISTER oF Sup. 
PING AND AIRCRAFT announces that Mr. F, VW. 
Everard and Mr. Idwal Williams have bee 
appointed to the management committee and that 
Mr. H. Ian Maciver, Mr. T. Pierpoint, and Mr. W. |, 
Robinson have joined the Liverpool committee, 


Tuomas SUMMERSON AND Sons, Ltd., announces 
that the two sides of its activities are now con 
ducted as separate entities. The railway engineer. 
ing, siding installation and consultative side con. 
tinues to be known as Thomas Summerson ani 
Sons, Ltd., but the foundries side of the business 
is now known as Summerson’s Foundries, Ltd. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligen« 
Objectives ; Sub-Committees on German and Japane 


Industry ‘listed below can be obtained from HM 
Stationery Office at the prices stated. 
No. of Post 
report, Title. free. 
8. d 
J.1.0.A. 
25... ... ... Development of Mechanical 
Equipment in German Territory: 
Outboard Motors, Heavy Con- 
struction Equipment, Quarry 
Plant, Fire-Fighting Vehicles 
and I.C. Engines... ... «. 22 
B.1.0.8. 
Misc. 18 ... Textile Finishing Treatments ... 10 3 
JAP/PR/346 Japanese 6m Base Height Finder 
for use with 15cm A.A. Gun ... | ! 
JAP/PR/602 Japanese Research and Develop- 
ment of Fire-Control Instru- : 
ORE DE OES 28 
JAP/PR/846 Tobacco CultivationinJapan ... 3 | 
JAP/PR/1158 Economic Controls in the 


Japanese Coal Industry ... ... 4 
Average Money Wages in Manu- 
facturing, Mining, Transporta- 
tion and Communications In- 


dustries of Japan, June, 1946 


B.1.0.8. Information Section, 37, Bryanston Square, 
W.1, which has at its di a considerable volume o 
information not in a form suitable for general reprodu- 
tion, is prepared to receive enquiries regarding 
problems relating to scientific and technical intelligen 
on both German and Japanese industry. 


JAP/PR/1166 


23 
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The Melchett Lecture, 1947 


YesteRDAY, October 16th, Mr. Kenneth 
Gordon gave the 1947 Melchett Lecture to 
the Institute of Fuel. He took as his title 
“ Hydrogenation in the Fuel and Chemical 
Industries,” and outlined the field of the 
fuel, petroleum and chemical industries in 
ghich the utilisation of hydrogen and other 
processes are closely related to hydrogena- 
tion reactions. Feeling that a fresh stand- 
point had to be chosen on the subject of hydro- 

tion, Mr. Gordon pointed out in the intro- 
duction to his lecture the considerations which 
governed its scope. The synthetic ammonia 
industry was the first to use high-pressure 
methods. Its evolution involved the manu- 
facture of hydrogen on a hitherto unprece- 
dented scale, and the development of chemical 
engineering in a new field entailing a great 
advance in technique. The technique evolved 
Jed to the manufacture of synthetic methanol, 
when once the direct combination of carbon 
monoxide and hydrogen had been discovered. 
The technique acquired by the chemical 
industry in these activities, Mr. Gordon said, 
fortified by the experience in the methods of 
petroleum technology, had undoubtedly opened 
new horizons in chemical technology, mostly 
concerning hydrogenation reactions. In his 
lecture Mr. Gordon dealt with the manufacture 
of hydrogen and carbon monoxide. Reference 
to synthetic ammonia and synthetic methanol 
led him to the Fischer-Tropsch process and 
thence to the interesting field of reactions 
between olefins, carbon monoxide and hydrogen, 
in which he thought considerable advances were 
possible. Finally, he dealt with the different 
types of hydrogenation processes, as commonly 
understood. He concluded with a brief account 
of the application of each of these processes to 
aviation spirit manufacture. 


The Electricity Returns 


THE official returns rendered to the Electri- 
city Commissioners show that 3,150,000,000 
units of electricity were generated by autho- 
rised undertakers in Great Britain during the 
month of September, 1947, as compared with 
the revised figure of 3,105,000,000 units in 
the corresponding month of 1946, representing 
an increase of 45,000,000 units or 1-4 per cent. 
During the nine months of 1947 up to the 
end of September, the total number of units 
generated by authorised undertakers was 
30,439,000,000 units, as compared with 
29,199,000,000 units for the corresponding 
period of 1946. The total number of units 
sent out from the generating stations of autho- 
rised undertakers during September, ii.e., 
units generated less units consumed in the 
stations by auxiliary plant and for lighting, 
&c., was 2,968,000,000, as compared with 
2,929,000,000 units in September, 1946, an 
increase of 39,000,000 units. Up to the end of 
September the total number of units sent out 
from the generating. stations of authorised 
undertakers was 28,711,000,000 units, as 
compared with 27,534,000,000 units for the 
corresponding period last year, an increase 
of 1,177,000,000 units, or 4-3 per cent. 


Scientific and Industrial Research 
Advisory Council 


Tue Department of Scientific and Industrial 
Research announces that the Lord President 
of the Council has appointed Professor P. I. 
Dee, C.B.E., F.R.S., and Sir William Griffiths, 
D.Sc., F.R.1.C., to be members of the Advisory 
Council for Scientific and Industrial Research, 
as from October 1, 1947. Professor P. I. Dee 
is Professor of Natural Philosophy in the 
University of Glasgow, and was formerly 
Superintendent of the Telecommunications 
Establishment. He is forty-three years of 
age. Sir William Griffiths, who is fifty-two 
years of age, is the chairman and managing 
director of the Mond Nickel Company, Ltd. 
He is a Past-President of the Institute of 
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Metals. Professor Lawrence Bragg, D.Sc., 
F.R.S., Professor Sir John Lennard-Jones, 
K.B.E., D.Sc., F.R.S., Sir Andrew McCance, 
D.Se., F.R.8., and Sir Raymond Streat, 
C.B.E., retired from the Advisory Council on 
completion of their terms of office. 


Appointment of Mr. W. S. Robertson 
to the Scottish Council 


Tr is announced that Mr. William 8. Robertson 
has been appointed Scientific Contacts and 
Industrial Information Officer to the Scottish 
Council (Development and Industry). Mr. 
Robertson, who is at present employed in the 
Department of Scientific and Industrial Re- 
search, will take up his new position early 
in the year. He was educated at Allan Glen’s 
School, Glasgow, and Glasgow University, 
from which he graduated with First Class 
Honours in Electrical Engineering in 1936. 
On leaving the University, Mr. Robertson 
was awarded a Sir James Caird Senior Scholar- 
ship to study at the Technical High School, 
Dresden, where he worked under Professor 
Barkhausen on communication engineering and 
under Professor Guenterschulze on reseafch on 
the electron microscope. In November, 1938, 
Mr. Robertson returned to Scotland to conduct 
a survey of the potentialities of hydro-electric 
development and of applications of electric 
power to agriculture. In August, 1939, Mr. 
Robertson joined the Telecommunications 
Research Establishment, the Royal Air Force, 
and the Ministry of Aircraft Production radar 
research establishment. He spent the next 
five years on research and development work 
on ground and airborne radar equipments. 
From October, 1944, until October, 1946, 
he was in charge of a branch in the Ministry of 
Supply headquarters, whose function was to 
carry out, on an inter-Service basis, an investi- 
gation of German electronic research and devel- 
opment work, and to disseminate the results 
to Government research stations and toindustry. 
In October, 1946, Mr. Robertson transferred 
to the Department of Scientific and Industrial 
Research to act as second-in-charge of the 
Intelligence Section in the department’s head- 
quarters. His work there has included visits 
to the Research Stations of the Department of 
Scientific and Industrial Research, to research 
associations, to universities, and to individual 
firms. Mr. Robertson was one of the earliest 
members of the Scottish Council and has 
always taken very keen interest in its work. 
One of his objects in joining the Department of 
Scientific and Industrial Research was to obtain 
experience which might subsequently be applied 
in a specifically Scottish context. 


Institution of Electrical Engineers 


At the opening meeting of the 1947-1948 
session of the Institution of Electrical Engineers, 
which took place on Thursday, October 9th, 
at the home of the Institution, Savoy Place, 
Mr. Percy Good, C.B.E., the new President, 
delivered his inaugural address. Reference 
to the contents of the address is made else- 
where in to-day’s issue. Mr. Good received his 
technical training at the Central Technical 
College and gained practical experience with 
the Thames Ironworks Company. Later he 
was appointed superintendent of the testing 
department at Faraday House. After acting 
as a consulting engineer for a short time, he 
became, in 1913, assistant electrical secretary 
of the B.E.S.A., as it was then known. In 
that capacity he began his work on standardi- 
sation, which he expanded in his great work 
for the British Standards Institution. In 1942 
he was appointed Director of the Institution, 
having served it as deputy director for eleven 
years. He is a Fellow of the City and Guilds 
Institute and an Honorary Fellow of the 
Imperial College of Science and Technology. 
He made visits to Australia and New Zealand, 
and the British Commonwealth 
Standards Conference, which was held in Lon- 
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don in 1946. He was President of the Illuminat- 
ing Engineering Society and in that capacity 
did much work in solving problems connected 
with the Ministry of Home Security during the 
war years. At the Institution meeting it was 
announced that The Engineering Institute 
of Canada had recently conferred on Dr. P. 
Dunsheath, C.B., E.M.A., Past-President of 
the Institution of Electrical Engineers, its 
Honorary Membership in recognition of his 
outstanding work, which has had far-reaching 
effects in many parts of the world. One of the 
most spectacular aspects of that work was 
the development of the buoyant cables which 
were used for sweeping magnetic minefields. 
In the field of the design and construction of 
super-tension electric cables Dr. Dunsheath 
has been an outstanding worker. 


A Draft Code on Site Investigations 

A DRAFT code of practice for “ Site Investi- 
gations’’ has been circulated for comment 
by the British Standards Institution and 
comments received up to November 20, 1947, 
will be examined by the Code and Drafting 
Committee. A final draft will be submitted 
by the Public Works Sectional Committee of 
the Institution for the approval of the Codes 
of Practice Committee for Civil Engineering, 
Public Works and Building. This code deals 
mainly with the investigation of the suitability 
and characteristics of sites as they affect the 
design and construction of civil engineering 
works and the security of neighbouring struc- 
tures. It is intended to summarise in a con- 
venient form the information it is desirable to 
obtain and has been drawn up in relation to 
conditions existing in Great Britain. Occa- 
sional reference is made to conditions overseas 
where this has appeared desirable. Whilst 
detailed consideration is given to both soil 
and geological conditions in connection with 
foundation problems, constructional materials 
are treated more briefly as they will form the 
subject of a separate code of Practice. 


Mr. Morrison and Industrial 
dership 

In the course of an address to a meeting of 
industrialists in Birmingham on Monday, 
October 13th, Mr. Herbert Morrison spoke 
at some length on industrial leadership. His 
impression was that there was something cold 
and remote about industrial relations in many 
industries in this country and there was a 
lack of the human touch which existed 
elsewhere. Unless workers were made to feel 
that they were being treated in everyday affairs 
as responsible human beings, there was little 
use in the Government putting up posters 
and making appeals to them. He said that to 
use controls and shortages as an alibi for poor 
and uninspired management was not only 
unjustifiable but a fatal policy for industry, 
since the more uninspired the management was, 
the more controls became necessary. Effective 
and resourceful management was the quickest 
way of bringing about conditions in which so 
many controls would be rendered unnecessary. 
He praised firms which took their employees 
into their confidence with regard to their objec- 
tives and financial position and told them what 
happened to the products. To let the workers 
know such facts in simple striking terms 
not only improved production and promoted 
better works relations, but created an atmos- 
phere of trust. In Mr. Morrison’s opinion no 
undertaking which did not succeed in enabling 
its employees to understand what it was doing 
and why, could claim to be fully efficient. He 
said that the State as an employer must not 
lag behind the best employers in private 
industry in that respect. In that direction 
much was being done by the Government, 
which eventually hoped to set the pace for 
industry. Meanwhile, whilst the new official 
boards were going through their growing pains, 
industry had a great chance to set the pace 
for them. 
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German Guided and Rocket Missiles 


By ERIC 


BURGESS 


No. [1I—(Continued from page 333, October 10th) 


PY addition to the guided missiles produced 
by the firm of Henschel! and described in 
the first two parts of this article, there were 
under development in Germany many other 
rocket missiles of original and often unor- 
thodox design. A series of small missiles 
which were given the code numbers ‘“‘ X-1”’ 
to “ X-7,” inclusive, consisted mainly of radio 
and wire controlled armour-piercing bombs (see 
Table IT, page 358). Two ofthese missiles were, 
however, propelled by rocket units, these 
being the “ X-4”" air-to-air wire-controlled 
projectile, and the smaller ‘‘ X-7,” which was 
planned as a ground-to-air or air-to-ground 
projectile. 

Intended to be fired from fighter aircraft 
such as the “‘ Me.262” and the “ FW.190,”’ 
“ X-4” was designed as an offensive weapon 
to be used against bomber formations. It was 
remotely controlled from the parent air- 
craft by the in-and-out movement of small 
metal combs situated on the four tail fins ; 
these combs were electrically linked to the 
fighter by means of two insulated wires, 
each of which was -008in in diameter 
and 18,000ft in length. Two spools 
mounted on two of the four wings of 
the missile were used to contain this 
wire. The bobbins on which the wire was 
wound were housed in sheet steel con- 
tainers 19in long and 3in maximum dia- 
meter. At the front of these bobbin con- 
tainers were streamlined aluminium fairings, 
supported by a central rod and held in 
place by small plastic screw caps. To 
the other two wing tips flares were fitted 
in order that the position of the missile 
could be indicated to the pilot of the fighter 
aircraft, who would thus be able to obtain 
manual guiding by means of a joystick 
control. 

In flight, the missile was caused to 
rotate at about 60 r.p.m. by tabs attached 


aircraft varied the duration of stay of the 
combs at each limit of their travel. Thus, 
when control was not being applied, the 
spoilers remained for equal lengths of time 
on each side of their axes, whereas for con- 
trol purposes, the electro-magnet was made 
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climb of 300ft per second if needa 

The general appearance of “ X-4”’ js show, 
in Fig. 9 and the internal arrangement 
the components in Fig. 10. An almog 
tubular cast aluminium centre section 4 
housed the fuel tanks and fuel-feed preggy, 
tanks. This section had a maximum diy 
meter of 8-7in and was 20in long. Riveta 
to it were aluminium supports to which th 
four laminated wooden wings wer» boltej 
Each of the wings had a span of 12fiy 
with a chord tapering from 16in at 4), 
roots to I4in at the tips. There was , 
pronounced sweep back of 1lin on the lea. 


to operate in such a manner that the spoilers ing edge. Also attached to the upper gy. 
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L—* Salbei * tank 


W—Electrical connection socket 


B—Connecting annulus M—* Tonka ”’ tank X—Wing 

C—Warhead N—Thrust rods Y—Wing tap 

D—Fairi O—Electrically operated valve Z—Wing attachment bracket 
E—Acoustic fuse P—Gyroscope 1 —Bobbin housing 
F—Fuse plug Q—Battery 2—Nose fairing 

G—Rear R—Fuel tank filler 3—Nose fairing securing but 


H—Front tank support bolt 


S—Combustion chamber 


4—Cable nozzle 


I—Front tank support rod T—Rear fairing 5—Guide flare 
J—Forward air bottle U—Fin 
K—Rear air bottle V—Comb spoiler control 
FiG. 10——-LAYOUT OF * X-4°' GUIDED MISSILE 


remained longer at one limit of travel than 
the other. This type of control was found 
to be effective even up to a Mach number of 
0-9 and some measure of control existed 
at supersonic speeds, although under such 
conditions the spoiler controls of the 
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to the trailing edge of the wings, and the 
controlling forces in direction and eleva- 
tion had thus to be applied by causing 
the spoilers to be operated so as to coincide 
with the period of revolution. © Control 
was indeed effected by vibrating the spoiler 
combs electro-magnetically at a frequency 
of about five times a second. The electrical 
impulses from the controller in the parent 


AIR - TO- 


AIR GUIDED MISSILE 


“ Hs.117” or the “‘ Hs.298 ” were found to be 
more suitable. 

Released from the parent aircraft when 
it was flying several hundreds of miles 
per hour at an altitude of 20,000ft, the 
missile was accelerated to a velocity 
of about 550 miles per hour by the 
liquid-fuel rocket propulsion unit, which 
could, moreover, give an average rate of 


face of the centre section was a mounting 
hook, by means of which the missile could 
be suspended from the aircraft with a nor. 
mal 250 lb bomb carriage. 

The nose of the rocket missile consisted 
of a 55 Ib warhead C, 18in long, and a 
proximity or acoustic fuse E. The warhead 
case, of machined steel 0-4in in thickness, 
held 44 lb of high explosive and was bolted 
to the centre section. A sheet aluminium 
fairing attached the slender proximity fuse 
to the case of the warhead, and electrical 
connections between the fuse and the missile 
proper were made by wires which passed 
inside the warhead to an aluminium eight- 
pin plug, which was connected to a socket 
attached to the fuel tank compartment. 

Aft of the centre section was a riveted 
sheet aluminium tail section, which enclosed 
the rocket motor, gyros and electrical storage 
battery, and on which were mounted the 
four tail fins with the comb spoilers and theit 
associated electro-magnets. An end-picce 
of pressed steel held the tail section securely 
in position by being screwed to a threaded 
collar which was welded to the outside of the 
nozzle. Also on this section was a seven-pin 
socket for connecting the missile electrically 
to the parent aircraft when “ X-4’ was in its 
launching carriage. A plastic twelve-pin 
plug attached to the wiring of the tail fairing 
in turn connected the seven-pin socket and 
the spoiler electro-magnets to the electrical 
services of the missile. 

The total weight of “ X-4” was 132 Ib with 
fuel, and the overall length was 80in. 

Propulsive power was obtained from 4 
bi-fuel rocket motor, the BMW “109-548. 
which employed “Salbei” (98 per cent nitric 
acid), known as “SV-stoff,” and “Tonka 
(43 per cent triethylamine plus 57 pé 
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went oxide m-xylidine), known as “R- 
¢of” The fuel tanks and feed arrange- 
nents for this unit were rather unusual 
in that helical fuel tanks with flexible 
tank travellers were employed. Fuel feed 

tanks were arranged in tandem. 
Compressed sir for the “Salbei” feed was 
dored in the forward cylindrical tank which 
yas constructed of steel, and had a diameter 
of 3in and @ length of approximately 1lin. 
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On the other hand, the pressure tank for the 
“Tonka” tapered from a maximum diameter 
of 3in to one of 1#in at the extreme rear. 
It was situated aft of the “Salbei” tank and 
contained air at a pressure of 120 atmo- 
spheres. 

Surrounding these two air bottles was a 
closely wound helical coil of light alloy tubing 
which served as the “Tonka” fuel tank. 
The diameter of the tubing was 0-8in. The 
tank held 3-96 Ib of fuel when fully loaded. 
Surrounding this coil was a second closely 
wound helical tank 6f 1-2in diameter light 
alloy tubing which could contain 14-8 Ib 
of nitric acid. The whole of this tankage 
fitted neatly into the centre section of the 
“X-4,” and supports, welded to the central 
pressure tanks, held the unit in place by 
means of bolts through the base plate of 
the centre section and the forward suspension 
spider. 

From the head of the “ SV-stoff ” pressure 
tank, two air pressure feed pipes passed to 
two separate electrically operated valves 
which controlled the e of the air to 
the dry side of the tank travellers. From 
these valves, steel pipes, 0-24in in diameter, 
passed to the forward end of the helical tanks. 

The combustion chamber was mounted 
on three thrust rods so that the exhaust 
nozzle projected at the rear of the missile. 
These rods, constructed from steel, 15}in 
long and 0-47in in diameter, were riveted 
to the base plate of the centre section, 
connection being made to the combustion 
chamber by adjustable collars which attached 
the rods to three shorter ones, each 2}in 
long, which in turn were welded to the head 
of the rocket motor. This motor was of a 
regenerative type in which “Salbei’” circulated 
around the walls of the nozzle and the com- 
bustion chamber prior to injection from the 
head of the chamber. Construction was 
from machined steel with the head and 
multiple hole, impinging type fuel injectors 
welded on. The chamber itself was 7in 


long with an outside diameter of 3in, and 
the short expansion nozzle had a throat 
diameter of fin, a mouth diameter of 1in, 
and an expansion cone 1}in in length. The 
inner lining of the motor was welded to the 
outer jacket at the nozzle mouth, and also 
welded on to the outside of the nozzle was 
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the threaded collar previously mentioned 
as being required for locking the tail section 
in position (see Fig. 11). The fuel feed lines, 
which were fabricated from 0-4in diameter 
light alloy tubing, passed from the rear end 
of the helical fuel tanks, along the bottom 
thrust rod, to the head of the combustion 
chamber. Just before they reached the 
chamber head,* however, there was a filling 
point inserted.in each line. With tanks, 
the overall length of 
this unit was 48-2in 
and the maximum 
diameter across the 
fuel tanks was 8-5in. 
Dry it weighed 31 Ib, 
and with fuel this 
weight became 49-6 Ib. 

A thrust of 242 Ib 
was developed when 
the motor commenced 
to operate, but owing 
to the absence of press- 
ure-reducing and regu- 
lating arrangements, 
this value gradually 
fellto zero during a run 
of between seventeen 
and twenty seconds. 
The initial combustion 
chamber pressure was 
27 ‘atmospheres, the 
specific impulse 154-6 seconds, the specific 
fuel consumption 23 Ib per pound-hour, and 
the total impulse was 4120 Ib.-sec. 

The first model of “‘ X-4” was constructed 
in April, 1944, and although this weapon 
was ready to go into quantity production 
towards the end of the war it was actually 
never used operationally. Due to diffi- 
culties with the storage and handling of the 
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some experiments this motor gave a thrust 
of 3301lb for a period of eight seconds, 
but development and testing had not been 
completed by the end of hostilities. 

The other rocket-propelled missile of this 
series was the “ X-7,” which in some wa 
was just a smaller version of the “ X-4.” 
Essentially it was a missile designed either 
for use from aircraft against armoured 
fighting vehicles at short ranges or for use 
from the ground against low-flying air- 
craft. The length of the weapon was about 
30in and its total weight only 20 Ib, of which 
5-5 lb consisted of the warhead and 14-1 Ib 
of fuel. The maximum speed attained by 
the “ X-7 ” was only about 220 miles per hour, 
and although in general outline it was similar 
to the “ X-4” and wire control was again 
employed, it had only one set of fins equipped 
with spoilers. Development and testing 
had not been completed by the end of the 
war. 

Most of the experimental models which 
were tested employed the “ 109-506” motor. 
This was a solid fuel unit which used di- 
glycol-dinitrate powder in two stages, which 
each contained 7lb of powder, moulded 
by Wasag. Stage one developed an initial 
thrust of 152 Ib but this decayed during 
the run of between two and three seconds to 
11 Ib, and the total impulse from the stage 
amounted to 176 Ib per second. Stage 
two was triggered by the first and continued 
for a further eight seconds with the thrust 
remaining at 11 Ib, thus producing a total 
impulse of 88 Ib per second. 

Several small guided missiles were also 
being developed by Rheinmetal Borsig 
(Berlin) and these were originally intended 
as ground-to-air weapons, although they 
were never actually used as such. In fact, 
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A—Warhead compartment H—Wi 


B—‘ 109-505 ”’ rocket cylinder 
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O—Sheet metal housing 
P—Aileron control rod 
Q—Tensioning spring 
R—Solenoid 
S—Armature ! 
T—Aileron hinge support 


C—Wing root J—Elevator 

D—Tail fin (lower) K—Exhaust nozzles 
E—Tail fin (upper) L—Solenoid adjuster 
F—Guide flare M—Solenoid adjuster 
G—Support hook N—Aileron wing tip control 
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nitric acid fuel and to control and stability 
problems which resulted from the decay 
in thrust during the flight, attempts were 
being made to develop a powder fuel rocket 
unit for use with this missile. Developed 
by Wilhelm Schmidding, of Bodenbach, 
using diglycol powder moulded by Wasag 
as @ propellant, a unit designed for this 
purpose had the designation “109-603.” In 
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they were never fully developed as weapons 
and were. used solely for aerodynamical 
and ballistical research purposes at the 
Hermann Goering Research Institute at 
Volkenrode near Brunswick. 

The first of these missiles was the ‘‘ Hecht,” 
which had a total weight of approximately 
300 lb and was very like a small aircraft 
with sharply swept-back wings. The rocket 
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unit employed was a Walter “cold ”’ unit, 
which used “ T-stoff” (hydrogen peroxide) 
and “ Z-stoff”” (sodium or calcium perman- 
ganate) as fuels. It gave a thrust of about 
132 lb for between twenty seconds and 
twenty-five seconds and accelerated the 
missile to a maximum velocity of 920ft 
per second. Roll stability was achieved by 
means of ailerons situated near the tips of 
the wings. The overall length was 78in, the 
body diameter at maximum was 9: 8din, 
and the wing span 35in. 

Known as the Feuerlillie “ F-25,” the second 
of this series had a totel weight of 264 lb 
and differed from the “ Hecht” by having a 
solid-fuel propulsion unit instead of the 
Walter bi-fuel motor. ‘“ F-25”’ was, indeed, 
built around the steel case of the Rhein- 
metal ‘‘ 109-505” (or Rheinmetal “‘ 109-563”’) 
solid fuel unit, to which all the various com- 
ponents were either welded or bolted. 
This missile is shown in Fig. 12. The steel 
rocket cylinder was 7in in diameter and 
50in long, including the 6in nozzles. Welded 
to the rocket was a support hook and also 
twelve sockets on both sides, to which the 
wing roots were bolted. A machined 
aluminium centre section was then bolted 
in two parts to bulkheads welded to the 
rocket tube. Then the warhead section and 
the tail section were bolted to the centre 
section, which was finally covered by two 
sheet aluminium fairings. . 

The wings were constructed of light alloy 
castings and had a root chord of 25in, taper- 
ing to only 74in at the tips. There was a 
pronounced sweep-back of 23in in the lead- 
ing edge and the wing area amounted to 
nearly 550 square inches. Not only was 
there no dihedral on the wings but they were 
set at zero incidence to the general axis of 
the missile. 

Roll stability was again achieved by means 
of ailerons situated near the wing-tips and 
controlled by a gyroscope which actuated 
electro magnetic servos housed in stream- 
lined fairings at the tips of the wings. The 
ailerons were of wooden construction, had 
an area of about 8 square inches, and 
they were mounted by two aluminium 
supports. 

Adjustment of the maximum deflection of 
these contro] surfaces was made by means 
of bolts above and below the solenoids of 
the servos. 

The tail system had sheet aluminium lead- 
ing edges which enclosed the electrical wiring 
needed for the ignition of two guiding flares 
mounted on the upper and lower tail fins. 
There were also elevators on the upper tail 
plane which were capable of being pre-set 
before launching took palce. 

The Rheinmetal Borsig “‘ 109-505 ”’ rocket 
unit weighed 106 Ib complete with 37 Ib 
of standard diglycol-dinitrate powder. The 
specific impulse was 182 seconds and the speci- 
fic fuel consumption amounted to 19-4 1b per 
pound-hour. A thrust of 1100 lb lasted for 
@ period of six seconds. The motor was 
unusual in that it had three nozzles. The 
central one had an annular throat with an 
effective diameter of 0-8in and expansion 
cone of 4-5in, leading to an effective mouth 
of 1-15in diameter. Above and below this 
nozzle were two other nozzles with the follow- 
ing physical characteristics :—Throat dia- 
meter, fin; mouth diameter, l4in; expan- 
sion cone, 53in long. 

« ¥-25” was launched under the influence 
of its rocket motor from a ramp at an 
angle of between 60 deg. and 70 deg., and 
it is understood that between twenty and 
thirty test flights were made during the period 
1941 to 1943. 

Later developments produced a iarger 
tailless version known as the Feuerlillie 
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“ F-55,” which had an overall length of 
189in. The body diameter of this missile 
was increased to 22in and the wing span 
was nearly 98in, with a wing area of 3800 
square inches. The sweep-back was increased 
on that used in the “F-25” by 10 deg., 


Taste Il.—X-Series of Guided Missiles 








i Use Approx. | Propul- 
nation weight, | sion 
kg unit 
‘“‘X~-1"| Armour-piercing bomb ...| 1400 None 
““X-2”| Development of ‘“‘X-1"’...| 1400 None 
“X-3" | Further development 1400 None 
“X-4" | Air-to-air missile ... ... 60 | 109-548 
“ x. 5 , Hi 2 2. 1 3 
- eavy armour - piercing 
ee ae None 
‘““X-6" | Development of ‘‘ X-5"’...| 2500 None 
“X-7"| Air-to-ground missile... 9 | 109-506 














and roll stability was again achieved by 

means of ailerons near the wing tips. 
Testing of one missile of this type was made 

with a diglycol-dinitrate powder unit. The 


TaBLe III,—Feuerlillie Series of Missiles 























Max. 
Desig- Weight, | Velocity | Thrust, | Duration, 
nation kg m/sec kg seo 
“ Hecht” 140* 280 60 25 
““F-25”" 120 220 500 6 
“F-55" 470t 410t 4000T 6T 
1000f 25t 
* A i value 
+ With powder rocket 


t With liquid fuel rocket 
angle of launching was 70 deg., and the thrust 
developed by the propellant for a period of 
six seconds accelerated the missile to a 
maximum velocity of 1375ft per second, 
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and a total height of nearly 16,000f My 
attained at the apex of the traje 

“ F.55 ” was, however, intended to be », 
pelled by a liquid fuel unit which would hay, 
employed oxygen and alcohol as fue!. 

ing 1981b and 110 1b respectively of thys, 
propellants, the unit would have deve 

a thrust of 2200 Ib for a period of twenty. fi, 
seconds, and it was, moreover, inte 
to augment the thrust at the time of take.og 
by the use of a powder rocket booster whig, 
could be jettisoned and which would hay 
given an additional thrust of 13,299), 
for just over two seconds. A comparison 
the three missiles of Rheinmetal Borsig ;; 
given in Table ITI. 

Germany, at the time of her collapse, wa 
working on a conventional type of anti. 
aircraft barrage rocket, something whic, 
would take the same place in German defen, 
as the British Z-gun. Asmall missile, known 
“ Taifun,” constructed by Electromechanish, 
Werke for this purpose appeared as a lon 
slim tube, 75-6in in length and 3-Q9in j; 
diameter, with a pointed nose and four smal 
stabilising fins. Indeed, in outward appea. 
ance it was very much like the Z-gun pro. 
jectile, but there the similarity ended, for 4 
liquid fuel was used instead of the cordit, 
of the British rockets. The average maximun 
height reached by the missile was in the 
neighbourhood of 50,000ft and the range was 
nearly 7-5 miles. A maximum velocity of 
3940ft per second was attained, and the full 
starting weight was 110]b. This weight 
was divided between 42-63 1b structural 
weight, 21-63lb of fuel, and about 40/} 
for the warhead. 


(To be continued) 
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DISCUSSION jointly of the following 
three papers then took place :— 


THE VARIATION IN CORROSION PROPER- 
TIES OVER TWO MAGNESIUM ALLOY 
SHEETS. 

By E. R. W. Jonzs,! B.A., Member, and Marion 

K. Percu,? B.A., Student Member. 


Synopsis 

As there was some evidence that the susceptibility 
to corrosion of magnesium alloy sheet to specifica- 
tion D.T.D. 118 (AM503) varies over the sheet, the 
authors carried out sea water spray corrosion tests 
on chromate-treated specimens, selected at regular 
intervals from two large sheets of magnesium alloy 
one to each of specifications D.T.D.118 and 
D.T.D. 120a (AZM), to discover any variation in 
corrodibility from part to part of the sheet. 

A fairly small random variation, probably due to 
the method of test, was observed on material to 
specification D.T.D.120a. A large systematic 
variation occurred, however, in the material to 
specification D.T.D. 118, and it was found to be 
associated with a similar variation in the iron 
content of the material. An attempt to allow for 
the variation by interpolation failed to give useful 
results. 


NOTE ON THE QUANTITATIVE IMPLICA- 
TIONS OF HANAWALT’S THEORY OF 
CORROSION OF MAGNESIUM - BASE 
ALLOYS 

By C. J. Busnrop,? M.Sc., Member 


Synopsis 
The theory, postulated by Hanawalt, Nelson and 
Peloubet, to account for the influence of traces of 
iron and other impurities on the corrosion of 
magnesium-base alloys, is developed on a quanti- 
tative basis. The resulting equation is shown to 
agree with experimental results previously obtained, 


1 Metallurgy Division, Royal Aircraft Establishment, 
Farnborough, Hants. 
2 Chief Chemist 





Angus and Co., Ltd., Bentham, 


. 
Lancaster; formerly Metallurgist, ium Elektron, 
Ltd., Clifton Junction, porn va Teng F 


using two alloys of differing iron content. It is 
suggested that the equation should be fitted to 
results obtained from alloys in which the impurities 
were subject to closer control; but, in addition, 
@ priori reasons are given for supposing that the 
basis theory is incorrect. 


THE CORROSION OF SOME MAGNESIUM. 
BASE ALLOYS (HIGH AND NORMAL 
PURITY) IN CONTACT WITH OTHER 
METALS 

By F. A. Fox,® M.Sc., Member, and J. K. Davies; 

B.Met., Student Member 


SYNOPSIS 

A study has been made of the corrosion of mag- 
nesium- alloys (mainly those containing 5 per 
cent aluminium of normal and high purity), 
immersed in 3 per cent sodium chloride solution 
saturated with magnesium hydroxide, while in 
electrical contact with other metals. 

The results show that while the galvanic corrosion 
of many magnesium-base alloys is anodically con- 
trolled, the magnesium-aluminium alloys behave 
differently. It is suggested that the surface anodic 
film is unstable and non-adherent, and that the cor- 
rosion is controlled by cathodic reactions. 

Despite the advantage of a lower corroding 
potential, the alloys of normal purity corroded at 
higher rate under conditions of galvanic attack than 
those of higher purity alloy, owing, it is suggested, 
to the greater number of local galvanic cells in the 
material of normal purity. 

The work shows that, in general, the cast mag- 
nesium alloy containing 5 per cent aluminium 
behaves anodically to other metals when immersed 
in the corroding solution, exceptions being cast 
aluminium of high purity and some Elektron alloys. 


Dr. H. Sutton (Ministry of Supply) asked 
in reference to the paper by Mr. Jones and 
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Mrs. Petch, whether the particular sheet of 
magnesium-manganese alloy on which the 
authors worked was abnormal in its variation 
jn apparent corrosion resistance from part to 

rt in the sheet. It was realised, of course, 
by all readers of the paper that under the 
conditions used by the investigators there 
was a very Substantial variation, or apparent 
variation, in corrosion resistance from part to 

rt in that particular sheet. From the date 
of the experiments it seemed to him probable 
that the sheet had been rolled from extruded 
stock, and he thought it quite probable that 
sheet made by modern technique from d.c. 
cast stock would show very much less varia- 
tion of iron content at the surface over the 
individual sheets. 'The paper brought out 
in a very useful way the very great import- 
ance in modern metallurgical technique of 
knowing as accurately as possible the amount 
of impurities present. The fact that the 
magnesium alloy sheets to specification 
D.T.D. 120A showed only moderate variation 
in corrosion resistance from place to place 
under the conditions used by the authors 
might have been due to the general iron 
content being very much higher than the 
tolerance limit for iron under the conditions 
of test which the authors used. At a higher 
iron content the degree of corrosion might 
have been substantially greater. Hanawalt, 
Nelson and Peloubet placed the tolerance 
limit for iron in this class of alloy at about 
0-002 per cent. 

Mr. F. A. Fox (British Welding Research 
Association) remarked that the moral 
of the paper by Fox and Davies seemed 
to be that if the risk of galvanic corrosion 
was great, and if that risk was likely 
to be decisive in the environment, then 
the use of a_ high-purity magnesium 
alloy did not seem to be justified. If 
for other reasons the use of a high-purity 
magnesium alloy seemed to be justified, and 
if galvanic contacts were unavoidable, then 
if those galvanic contacts were of aluminium 
alloys, the aluminium alloys should be of 
high purity themselves; otherwise the 
advantage of having used the high-purity 
magnesium was lost. If the galvanic con- 
tacts with magnesium alloys were themselves 
magnesium alloys which were less noble than 
the alloy under consideration, then the use of 
the high-purity alloy would be justified. 

The paper by Jones and Petch was rather 
difficult to comment on, because while the 
results were clear enough, the interpretation 
was difficult. It was to be noted that the 
Americans, when they brought out their high- 
purity specifications, did not lay down any 
iron limits for the magnesium-manganese 
alloy, and the work of Peloubet, dealing with 
atmospheric exposure tests, also pointed to 
the conclusion that the influence of iron in 
the magnesium-manganese binary was not of 
decisive importance, or even of noticeable 
importance. The work they had done them- 
selves—under conditions of immersion— 
pointed to the same answer, namely, that the 
influence of iron in this alloy was of negligible 
importance. The correlation which was put 
forward in the paper was very difficult to 
explain. But there were many other causes 
of variation in corrosion performance which 
might be vf greater importance than the iron 
content. There could be, for example, local 
composition and impurity variations in 
nickel or in aluminium, or even in manganese. 
There could be local metallographic varia- 
tion in the occurrence of the nickel or the 
aluminium, if that was present as an impurity, 
or in manganese inclusions. There could be 
4 variation in superficial impurities, such as 
rolled-in dirt or rolled-in aluminium or even 
rolled-in iron particles on the surface, and 
there could be variations in the mechanical 
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state—local differences in work hardening or 
twinning, or something of that sort. The 
position therefore was probably a good deal 
more complicated than might be imagined 
from just looking at the iron question. The 
authors claimed that the contour maps which 
they showed in Figs. 1 and 2 lead directly to 
the iron answer, but he did not think that 
the relation even on their own results was 
quite as close as they would suggest. Nor 
could he agree with the authors when they 
said that their results were supported by 
those of Hanawalt, Nelson and Peloubet. 
He felt that the corrosion differences 
observed in the paper were due _ to 
something more obscure than just the iron 
content. 

Dr. Bruce Chalmers (Atomic Energy 
Research Department), said that it had often 
been the practice in corrosion investigations 
to do tests on the duplicate or multiplicate 
specimens, take the average result and try 
to correlate that with the other conditions 
under investigation. In the work of Jones 
and Petch the scatter was investigated 
between results which had previously been 
thought to be replica specimens, and that 
was an essential factor in using the modern 
statistical technique of investigation on a 
problem of that kind. The scatter between 
results from the same sheet had been investi- 
gated rather closely, and certain results had 
been shown by approved statistical methods 
to be significant. The case was so clear that 
it could not be denied that there was in fact 
a correlation between iron content and the 
rate of corrosion. That did not suggest that 
it was the only factor, and he did not think 
that the paper implied that in any way. 

Mr. C. J. Bushrod (George Angus and Co., 
Ltd.,) found the paper by Jones and Petch 
very mystifying. He had been searching for 
some loophole which would show why it was 
that their results were so very different from 
those obtained in his laboratories. He had 
had the opportunity of very free discussion 
with the authors, and had in fact repeated 
their technique more or less by cutting up a 
large number of sheets and making corrosion 
tests by continuous immersion methods and 
atmospheric methods, but in no case had he 
had any variations of the type which the 
authors had obtained. These particular 
alloys seemed, indeed, very insensitive to the 
presence of iron. Nevertheless, there was 
a very difficult fact to explain, and that was 
that two samples from a standard sheet of 
that alloy were referred to, one from the 
middle of the sheet and one from the bottom 
right-hand corner, which corroded by rates 
which differed by a factor of 12. That was an 
enormous difference. The authors had tried 
to relate it to the varying iron content of the 
sheet. That was what he would like to 
criticise, because plotting the corrosion rate 
against the iron content gave a cloud of 
points through which a rather optimistic 
curve had been drawn. Dr. Chalmers had 
suggested that the statistical method used 
leads to the feeling that the results were on a 
very sound basis, but the point was that a 
correlation coefficient, however strong, did 
not tell the amount of association. It did 
not say how much the corrosion increased 
for a given increase in iron content. Nor 
was it evidence of causation. There were 
some extraordinary correlations which could 
be made. For example, the decrease in crime 
between the wars coincided closely with the 
drop in attendance at services of the Church 
of England, but no one would seek to find a 
real association there, though the correlation 
was stronger than this one. Although the 
correlation was strong and the statistical 
analysis all right, he did suggest that there 
was some other factor associated with the 
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iron which was giving a varying corrosion 
rate. 

Mr. J. K. Davies (Magnesium Elektron, 
Ltd.) remarked about the paper by Jones and 
Petch that it was now fairly obvious that 
there were other factors controlling the 
corrosion resistance of Elektron AM503. 
Probably the most important of the other 
factors was noticed by the authors in X-ray 
and micro-examination, namely, that the 
structure of the sheet had not completely 
recrystallised during the annealing treatment 
and twin crystals remained. The authors 
also observed that the specimens which 
corroded worst showed a greater number of 
twin crystals. It was well known that in the 
case of the AM503 alloy strained areas 
behaved cathodically to unworked or less 
strained areas. The non-uniformity in the 
hardness of the sheet might possibly account 
entirely for the scatter in the corrosion 
results. It was of interest to note that the 
contour map of corrosion losses showed a 
lower corrosion resistance at the edge of the 


sheet than at the centre. That could usually - 


be explained to be consequent upon the 
greater effective rolling reduction towards 
the edge of the sheet than at the centre, 
which was, of course, quite normal in rolling 
practice. There was, however, another factor 
to which Mr. Bushrod drew attention, 
namely, the possible variation in the number 
of free manganese particles from specimen to 
specimen. Whitby in 1933 showed that 
particles were undesirable, and in fact the 
nominal manganese content of this alloy was 
reduced from 2-2 per cent to its present value 
of 1-5 per cent with the object of reducing the 
number of primary manganese particles. The 
idea was therefore not new. He then showed 
a few slides taken from work by C. J. Bushrod 
to illustrate the importance of manganese 
particles in connection with the corrosion 
resistance of the AM503 alloy. 

Arising out of Mr. Bushrod’s paper, Mr. 
Davies said that the correlation between his 
mathematical reasoning and the practical 
results of tests carried out was remarkably 
close, and it would appear that the theory 
had been proved. Yet we knew that that 
theory was not true; there were very many 
reasons why it did not quite “‘ fit the bill.” 
He asked the author which one of his original 
assumptions was wrong, because it seemed to 
be a case of working from an unwarranted 
assumption to a foregone conclusion, as 
mathematicians frequently did. 

Mrs. Marion Petch (Royal Aircraft Estab- 
lishment) also felt that one of Mr. Bushrod’s 
fundamental assumptions was incorrect. She 
wondered whether it was perhaps because he 
applied a necessarily continuous approach to 
a process which was inherently discontinuous. 
But there was another assumption which he 
seemed to have made. He had assumed one 
of two things: either that the distribution 
of his iron particles was different in planes 
parallel to the surface from that in planes 
perpendicular to the surface, or that there 
was a particular form for his corrosion pits. 
On which of those two assumptions had he 
actually worked ? 

She felt that the corrosion process was con- 
trolled by far too many unknown factors to 
be treated by a simple mathematical treat- 
ment such as Mr. Bushrod’s. 

The President asked the authors to reply in 
writing. 

—_-————_e>—__——_ 

SwEDISH PaTENTS.—Statistics published recently 
by the Swedish Patent Office show that since the 
end of the war there has been a considerable 
increase in the number of applications for patents 
in Sweden. Before the war about 6000 applications 
a year were normally made, but in 1946 the number 


was 10,500, and in the first six months of this year 
6000 applications were received. 
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A.T.C. Developments on the G.W.R. 


OME interesting developments are now in 
hand with the system of automatic train 
control and audible cab signalling used on the 
Great Western Railway. The system, which 
was described in detail in THE ENGINEER for 
July 19, 1940, has been well tried and is now 
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Clear 
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at Bristol and Cardiff, but in these installations 


of colour light signals the signal units each. 


display only two indications, so that the con- 
figurations displayed to a driver are the same 
as he would see in semaphore territory at 
night. No variation in the system of cab 
signal indications was 
therefore necessary on 
these areas on the 
Great Western Railway 
which are equipped 
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with colour light signals. 

In some other parts 
of this country colour 
light signals displaying 
four different indica- 
tions have been used 
with great success, par- 
ticularly where  high- 
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speed trains have to be 
operated through dis- 
tricts which at times 
carry an intense service 
of slower trains running 
at close headway. The 
desirability ofincreasing 
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installed over the entire main line network 
of the company. A.T.C. track ramps are now 
fitted at no less than 2462 distant signals, and 
3364 locomotives are equipped with cab- 
signalling and train-control apparatus, Sc 
far the system has been applied only in con- 





FiG. 2—CAB INSTALLATION 


junction with wayside signals displaying two 
indications, ‘‘ caution” and “proceed.” In 
the suburban areas of London and Birmingham 
day colour light signals are installed, and there 
are similar plants covering more limited areas 


line capacity is a matter 
constantly to the fore 
with railway officers, 
and with certain con- 
gested areas in mind 
@ consideration has been 
given by the G.W.R. as 
to how the standard 
system of A.T.C. and 
audible cab signalling 
could be applied in territory equipped with 
four-indication day colour light signals. With 
semaphore, or three-indication colour light 
signals, a driver receives only one warning 
that a signal ahead is displaying the stop 
indication ; that warning is provided by the 
distant signal displaying the “‘ caution *’ aspect, 
or by a three-indication colour light signal 
displaying a single yellow light. With four- 
indication signalling the driver receives two 
warnings—first, the ‘‘ double yellow,” and then 
at the next signal location, a “‘ single yellow.” 
In the standard Great Western system of 
audible cab signals the approach to a distant 
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distinguishable from both the bell and the 
siren the standard lay-out has been adapted 
with some ingenuity, to sound a double blast. 
a short note on a horn, followed immediately 
by the starting up of the siren as in the pregent 
* caution ’ indication. The double blast would 
naturally be associated with the ‘“ double 





Fic. 4—HORN 


’ 


yellow ” indication. The cab signals are shown 
diagrammatically with the associated indica 
tions of the wayside signals in Fig. 1. 

The basic principle of operation remains, 
that the passage of the locomotive over an 
A.T.C. ramp imparts an upward movement 
to the shoe of the locomotive collector unit, 
This action, which is purely mechanical, opens 
a valve which would admit air to sound the 
siren, and to enter the train pipe of the vacuum 
brake system and se apply the brakes through- 
out the train. If, however, the signal associated 
with the particular ramp is displaying the 
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FIG. 3—PROFILE OF LINE CURVE OF SPEED BETWEEN READING - MAIDENHEAD 


signal displaying the clear or “ proceed” 
indication is marked by a short, though loud 
ring on a bell in the engine cab, whereas on 
approaching a signal in the caution position 
a siren in the cab starts to sound. In developing 
the system to suit four-indication colour light 
signals the Great Western Railway has decided 
to retain these indications for the ‘‘ green” 
and “single yellow” aspect respectively. To 
meet the requirement of providing a third 
audible indication which would be instantly 


green indication, or in the new arrangement & 
‘“‘ double yellow,” current is picked up during 
the brief period that the locomotive collector 
shoe is in contact with the ramp. The difference 
between the standard and the new arrangement 
is that with the latter the current picked up is 
polarised, negative polarity being applied to 
the shoe for the “ green ”’ indication, and the 
positive polarity for the “double” yellow. 
Fig. 3 shows the wiring of the modified appa- 
ratus in the engine cab, the four successive 
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jiggrams illustrating the conditions obtaining 
(a) in the running position between wayside 
signals, and (b), (c), (d) while the three different 
audible signals are sounding. To obtain the 
double blast it was necessary so to design the 
apparatus that the horn would sound before 
the siren. The horn is of the Corris type and 
controlled by a small electro-pneumatic valve ; 
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Fic. 5—OPERATING CIRCUITS 


this latter. is made extremely sensitive in 
operation so as to obtain the necessary quick 
action. 

Bench tests showed this to be a practicable 
proposition, and in the late spring of 1946 a 
test run between Reading and Maidenhead 
demonstrated that the proposed new indication 
for the “double yellow ” aspect of a wayside 
colour light signal was clear and distinct from 
the siren of the ‘single yellow ” at speeds in 
excess of 90 m.p.h. The new arrangement 
Incorporates the fundamental safety feature 
of the standard system, namely, that any failure 
of current results in the single yellow warning 


Auto. Battery 
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mm = Battery Circuit. 
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being given. At present one occasionally 
experiences a false alarm, when through some 
momentary lack of electric contact on the ramp 
the siren starts up while approaching a clear 
distant. With the modified system a similar 
failure, whether of one polarity or the other, 
would fail to sound either the bell or the horn, 
but the mechanical action of raising the shoe 
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would open the valve and cause the siren to 
sound, thus giving the most restrictive of the 
three cab signals. Fig. 2 shows the casing for 
the horn, (Fig. 4) together with its air intake and 
electro-pneumatic valve, mounted above the 
standard A.T.C. bell in the cab of a locomotive. 

Outstanding features of the present G.W.R. 
system of audible cab signals are the very 
dissimilar, yet equally arrestive sounds of 
the “clear” and “caution” indications, 
which we have had many opportunities of 
observing in footplate conditions both. fair and 
foul. The question then arises. as to how the 
“double yellow’ equivalent would sound 
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under varying circumstances. We were privi- 
leged to attend a demonstration of this new 
development on Sunday, October 12th, on a 
special run made between Reading and Muiden- 
head. This section of straight and almost level 
road is 11-8 miles long, and includes eight 
A.T.C. ramps on the up fast line. For the 
purpose of demonstrating the new double 
yellow (combined horn and siren) signals three 
of the ramps—Nos. 4, 6 and 8—were specially 
wired, although the signals are, of course, the 
usual Great Western lower quadrant sema- 
phores. The train was given a clear run 
throughout, with all distant signals pulled off, 
but the special arrangements provided for the 
new indication to be heard at varying. speeds. 

The test train consisted of the company’s 
dynamometer car, two saloons and a_ brake 
van, and the audible signals picked up on 
passing Over successive ramps were relayed 
by loudspeaker from the footplate to each 
vehicle in the train. Principal interest naturally 
centred round the manner in which the audible 
signals were received at high speed, and in 
the later stages of the run the test train was 
accelerated to about the highest speed at 
present permissible on the Great Western Rail- 
way. Fig. 3 shows the profile of this stretch 
of line, which apart from a slight rise into 
Sonning Cutting is on a very gentle falling 
gradient throughout. . It was, however, neces- 
sary to observe a speed restriction to 75 m.p.h. 
through Twyford station. The positions of the 
intermediate signal-boxes are indicated, and 
the scheduled speeds at which the associated 
A.T.C. ramps were to be passed are plotted as a 
graph. 

The test run was very successfully accom- 
plished. Even with so relatively small a train 
load as four coaches good management of 
the locomotive was necessary to produce such 
speeds in so short a distance. A four-cylinder 
4-6-0 of the “‘ Castle ’’ class was used, No. 5056, 
“Earl of Powis,” and very little variation 
from booked speed was to be noted until 
nearing the end of the section, when acceleration 
continued markedly beyond Shottesbrook, and 
@ maximum speed of 96-7 m.p.h. was registered 
in the dynamometer car. Although the task 
of relaying audible signals from the eab to 
the coaches of the train was not an easy one, 
the different signals came through quite elearly, 
inchading an unrehearsed “ single yellow ’— 
siren alone—at Twyford West, which merely 
served to emphasise the safety of the system 
in the case of a current failure. The last 
“double yellow,” at Maidenhead West, was 
picked up at the maximum speed of the trip, 
and from this the train was very smoothly and 
rapidly slowed down to 30 m.p.h. preparatory 
to a stop in Maidenhead station. 

On the continuation run to Paddington a 
demonstration was given at Farnham Road 
box of the control exercised by the A.T.C. 
apparatus if an adverse signal is passed, and 
no action is takem on the footplate. Such an 
occurrence is most unlikely, and would probably 
be confined to the unhappy chance of both 
driver and fireman being incapacitated. On 
this demonstration rum the distant signal at 
Farnham Road was kept in the caution posi- 
tion. The ramp was passed over at 634 m.p.h., 
but the driver, acting to instructions, did not 
acknowledge the siren, nor in any way alter 
the engine controls. The regulator remained 
open, the siren continued to sound, the brakes 
were applied, and the train was brought to 
rest in a distance of 1505 yards from the ramp 


—————_>—_—___———_- 


Swupan’s Navat Samriuve.—The Swedish Navy 
has decided to scrap twenty-one of its oldest ships, 
aggregating about 17,000 tons. Most of them wore 
built in the early part of the present century, the 
largest among them being the coastal defence ships 
“Tapperheten ” and “Aran” and the torpedo 
cruiser “Ornen.” Two of the four destroyers 
which Sweden from Italy during the 
war are also to be scrapped. Recent additions to 
the. Swedish Navy are the two 7400-ton cruisers 
‘** Tre Kronor ” and “‘ Gota Lejon,”’ which have just 
been completed at the Gotaverken Eriksberg 
shipyards. 
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Moving the Bristol “Brabazon |” 


N Wednesday of last week, October 8th, 

the prototype Bristol Type 167 aircraft 
was Officially named “ Brabazon I” by Air- 
varshal Sir Alec Coryton, Controller of Sup- 
plies (Aircraft), Ministry of Supply, at the 
Bristol Aeroplane Company’s aerodrome at 
Filton. Lord Brabazon of Tara, who was 
Chairman of the committee appointed in 1942, 
which advised the building of the aircraft, 
was present. 

The naming ceremony followed the successful 
completion, a few days’ earlier, of a compli- 
cated movement of the machine from the hangar 
in which it was ‘built to a new assembly hall, 
specially constructed for the final assembly 
of such big aircraft. We describe below and 
illustrate the various phases of this movement, 
known in the works, after the fashion of our 
times, as ‘‘ Operation Shoehorn.”’ 


Tue “ Brasazon I” 


Britain’s largest post-war civil land aero- 
plane, the “ Brabazon I” weighs about 126 
tons and has a-wing span of 230ft, almost 
twice that of our largest bomber, the Avro 
“Lincoln,” or 30ft more than the distance 
separating the main structures of the Tower 
Bridge. It is the first prototype of the Type 
167 aircraft and will be employed solely on 
flight development work. Now that the space 
it occupied in the hangar is vacant, the “ Bra- 
bazon IL” or first production aircraft, will 
be assembled. Construction of this production 
machine is in hand and it will be the first of 
possibly four aircraft of this type expected 
to be operating in 1951-52. 

As we have already recorded in these columns, 
the “ Brabazon I,”’ which is planned to undergo 
flying trials in the early summer of 1948, 
will have eight Bristol ‘‘ Centaurus” 18- 
cylinder engines, giving a total take-off power 
of more than 20,000 b.h.p. The later production 
aircraft will each have eight Bristol ‘‘ Proteus ”’ 
propeller gas turbines of considerably greater 
power. 

In the complete wing span there are three 
sections; the centre section or inner wing 
and the two outboard panels or outer wings. 
The inner wing has a span of 100ft 6in and 
extends completely through the fuselage of 
the aircraft ; the maximum depth of the wing 
section is 6ft 6in. Gross wing area is 5317 
square feet. The fuselage is 177ft in length 
and has a maximum diameter of 16ft 9in; 
tailplane span is 75ft and the height over 
rudder 50ft; tailplane area 1103 square feet, 
and rudder plus dorsal fin area, 692 square 
feet. 

With an all-up weight of 285,000 Ib— 
approximately 126 tons—the prototype will 
have an initial service ceiling of 25,000ft, 
increasing as fuel is consumed; a maximum 
level speed of more than 300 m.p.h. at 25,000ft ; 
a recommended economical cruising speed of 
250 m.p.h. at 25,000ft; a rate of climb of 
750ft per minute, and a still-air range of over 
5000 miles, which is required over the London 
to New York route to allow for adverse head- 
winds, which are consistently encountered at 
operating altitudes of 20,000ft and above. 

The aircraft will be pressurised to maintain 
an equivalent cabin altitude of 8000ft while 
flying at 25,000ft, and will be humidified and 
air-conditioned. The 143ft long pressurised 
section of the ‘ Brabazon”’ fuselage will 
accommodate 70 to 100 sleeping passengers 
or 120 sitting passengers, plus in each case a 
crew of twelve, including five stewards. 

It is thus clear that the ‘ Brabazon”’ is 
the largest aircraft yet built in this country 
and is larger than any yet flown in the world. 
Almost an acre of sheet metal goes to covering 
the fuselage and wings. Calculations have 
been made which show that the weight of 
one coat of paint would be equivalent in pay- 
load to forfeiting the weight of one passenger. 
Other indications of the immense size of the 
machine are that a special runway and the 


immense new hall to which we refer later had 
to be built as part of the project. 


MOVEMENT FROM ERECTING SITE TO NEW 
ASSEMBLY HALL 


The sketch below illustrates the relative 
positions of the erecting shed, where the air- 
craft was partially built, the new assembly 
hall, where it will be completed, the new run- 
way 3000 yards long, for which much of the 
adjoining village of Charlton was demolished, 
and the level crossing over the Great Western 
Railway, which is now in course of construction 
for access to the runway. 

To complete this first aircraft in the shortest 
possible time it was decided to begin building 
it in one of the company’s existing hangars, 
whilst construction of the new assembly hall, 
specially designed for the building and ser- 
vicing of subsequent aircraft of this size, would 
be carried out simultaneously. The hangar 
in which it was begun, although a large building, 
is limited in height, length and breadth in 
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removal of the finished assembly and re-erected 
for use on subsequent aircraft. 

It will be observed from the illustrations 
that the hangar span is interrupted midway 
along its length by a support stanchion, thus 
halving the space available for removal to 
approximately 140ft. Therefore in order to 
remove the aircraft from the hangar it needed 
to be turned through an angle of 90 deg. 
from a static point, drawing the span of the 
inner wing through the maximum opening 
between the centre support and north wall of 
the hangar. It was necessary to determine a 
pivot point that would ensure clearance to the 
aeroplane structure as it turned through 90 
deg. and that sufficient clearance remained 
for withdrawing the aeroplane tail first, with- 
out the outboard end of the inner wing fouling 
the centre main support. Due to its great 
length of 177ft, the clearances of the port 
tailplane tip and the nose of the aircraft were 
limited at two critical points, so that careful 
geometrical lay-out was required. 

The final scheme adopted incorporated an 
eccentrically mounted turntable at floor level, 
arranged so that it was beneath the starboard 
undercarriage wheel when the aircraft was 
moved back a distance of 9ft from the original 
jig position. With the starboard wheel on 
the turntable, the port wheel was made to 
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ARRANGEMENT OF ERECTING SHEDS AND NEW ASSEMBLY HALL 


relation to the size of the aircraft and made the 
planning of both floor space and jig fixture 
positions a matter of importance. As is indi- 
cated in accompanying illustrations, only 
a partially completed aircraft can be built 
in the hangar, the space required for final 
assembly, that is, fitting of outer wings, fin 
and rudder, not being available. The floor 
space area, 33,600 square feet, was, however, 
utilised to the utmost and by ingenuity it 
was possible for the major component of the 
aircraft, consisting of fuselage, centre section 
(inner wing) and tailplane, together with the 
jig fixtures for the outer mainplanes and fin, 
to be successfully accommodated. 

The manner in which the accommodation 
was arranged is particularly interesting. The 
fuselage, with tailplane facing the north wall, 
occupied most of the hangar and was situated 
in such a position that the leading edge of the 
centre section—see the upper photograph repro- 
duced on the opposite page—fell immediately 
to the left of the centre line of the hangar 
span. Because of this location, it was possible 
to group together in the south end of the hangar 
the massive outer wing and fin fixtures, the 
actual position of each fixture being such 
that no interference was caused by the removal 
of either component after completion. Neither 
did the removal of the completed fuselage 
necessitate dismantling or removal of any 
part of these fixtures from their permanent 
positions ; in fact, the fixtures were so designed 
that members could be hinged down for the 





describe an are, the nose wheel being steered 
along the appropriate line, as is shown in 
the second view on the opposite page. 

Before the fuselage was withdrawn from the 
hangar, however, considerable work was en- 
tailed in lowering the massive structure from 
the supporting jig. Portions of the jig 
in the region of “‘ strong” ribs were removed 
to allow the placing of eight adjustable steel 
trestles. With all eight trestles in position 
and taking the entire load of the aircraft— 
the weight of the fuselage was then approxi- 
mately 40 tons—the remaining supports were 
removed, and one twin 25-ton and two 75-ton 
jacks were placed beneath the nose and port 
and starboard sides of the inner wing, respec- 
tively. With the aircraft properly ballasted 
for balance, the weight was then taken by jacks 
and the trestles removed. Finally, the air- 
craft was lowered on to its own wheels by 
operation of the jacks. For protection of the 
hangar floor, lin steel boiler plates were laid 
on the path of the exit track. The aircraft 
was then towed by tractor backwards to allow 
the starboard wheel to be clamped to the turn- 
table. 

The aircraft, ready for the first withdrawal 
movement, was swivelled until the first critical 
position was reached, which occurred at a 
point where the port tailplane tip was nearest 
the north wall of the hangar, where the maximum 
clearance was no more than 2ft 4}in. The 
second critical point occurred where the nose 
of the aircraft came into proximity with the 
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east wall; here a maximum clearance of Ift 
3in only was available, this clearance being 
made possible only by the offset eccentricity 
of the turntable. At no time during the removal 
manceuvre had the aircraft a roof clearance 
of more than 20in. At this stage the centre 
line of the aircraft was at a 90 deg. angle to 
the original position and in a position for with- 
drawal from the hangar, tail first. The tractor 
finally took up a position dead centre and behind 
the aircraft and with the aid of a winch to ensure 
a straight pull, withdrew the aircraft from the 
hangar. 

The complete removal was carried out by a 
team of no more than five men, a foreman in 
charge, tractor driver, two nose wheel steering 
arm operators, and one aircraft brake operator. 
Throughout the entire operation the ‘foreman 
communicated instructions to the aircraft 
brake operator by means of a short-wave 
transmitting set. 

Having been removed from the hangar, 
the semi-completed aeroplane was towed, 
by way of the specially reinforced road, to the 
new assembly hall for final assembly of the 
remaining major components and the “ fitting- 


out’ of all the internal arrangements and 
working systems. 


New ASSEMBLY HA. 


The lowermost engraving on page 362 
illustrates the new assembly hall, which is 
still in course of erection. The overall width 
of this immense structure—again the largest 
in the world—is 1052ft ; the depth of the centre 
bay is 420ft, and the depth of the “half” 
bays is 270ft. To the eaves the height 
of the building is 83ft, and to the roof apex 
117ft. 

The floor area inside is 325,000 square feet 
—nearly 8 acres; the area of the apron 
fronting the hall is 290,000 square feet— 
nearly 7 acres. The three bays, with con- 
tinuous sliding, folding, motor-operated alumi- 
nium doors, will give three openings 330ft 
by 65ft in less than two minutes. The back 
of the hall or north wall consists of a thick 
glass wall, 1045ft long and 50ft high, to provide 
daylight working conditions. 

The total electric power requirements for the 
building amount to approximately 2000kW, 
nearly half of which is taken up by lighting. 


Crankless Air Motors 


SomE years ago Broom and Wade, Ltd., of 
High Wycombe, dropped the manufacture of 
its crankless air motors, in order to concentrate 
fully upon the production of air compressors 
and pneumatic tools. An increasing demand 
for air motors for coal mines and certain other 
industries has now prompted the firm to 
reintroduce these motors, which have been 
redesigned in the light of experience and in 
accordance with modern practice and produc. 
tion methods. The motors are being made 
in three sizes developing 3, 6 and 30 b.hp. 
respectively, the smallest engine having three 
and the two larger six cylinders. 

Below we reproduce a photograph of the 
30 b.h.p. motor, and the drawing opposite shows 
the arrangement of the 6 b.h.p. model. The 
general design is relatively simple, as there are 
no crankshaft, connecting-rods, eccentrics or 
complicated valve mechanism. A motor con- 
sists essentially of a rotating cylinder block A, 
mounted on ball bearings and enclosed within 
a casing. Free pistons B within the cylinder 
bores have rollers mounted on their gudgeon 
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ins. Compressed air entering the top of the 
jinders drives the pistons outwards so that 
their rollers are forced to act upon and follow 
internal eliptical cams C fitted inside the casing. 
this action produces rotation of the cylinder 
plock, which is bolted to the driving shaft D. 
The cylinder block rotates on a hollow tapered 
compressed air distributor E. The air passages 
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U-ring G presses it against the collar H, which 
is keyed to the distributor shaft and tends to 
draw the tapered section of the shaft in contact 
with the port seatings of the rotating cylinder 
block. Excessive contact pressure between the 
distributor and block would naturally tend to 
impart a rotational movement to the distri- 
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and ports in the distributor are so arranged 
that, as the cylinder block rotates, they coincide 
in correct sequences for inlet and exhaust with 
the ports in the end of each cylinder bore. 

A photograph reproduced shows the principal 
parts of one of the 6 b.h.p. motors in their 
relative operative positions with the block 
renoved from its casing, but the cams 
left in place. One piston can be seen in 
its cylinder bore, while three others are fixed 
in place against the nearest elliptical cam. 
In order to clear the cams the piston skirts 





GOVERNOR FITTED TO 3 AND 6 B.H.P. MoTorRS 


and the cylinder walls are slotted for a part of 
their length. The hardened steel gudgeon 
pin rollers are fitted with needle roller bearings 
on the smaller units and with a double row of 
roller bearings on the 30 b.h.p. motor. The use 
of specially heat-treated alloy steel for the cams 
reduces wear to a minimum. 

In order té reverse a motor the distributor 
is turned through an angle by a control hand 
wheel F. Movement of this wheel not only 
brings the distributor into its correct position, 
but at the same time operates the main throttle 
valve, 

An interesting method has been developed 
to ensure the correct running clearance or 
“floating” effect between the tapered dis- 
tributor and the rotating cylinders. An inset 
in the drawing shows how this is effected. 
Air pressure on the inner side of the rubber 
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angular faces cut in the collar and the face of 
the stationary flange:K. When slight angular 
movement of the distributor takes place the 
balls tend to ride up the angular faces of the 
collar and force it forwards to maintain the 
distributor in a state of balance or “ float ”’ in 
the cylinder block. 

The distributor assembly is adjustable for 
wear by means of shims in the smaller motors 
and screwed collars in the 30 h.p. machine. 

A governor L is mounted on and rotates with 
the cylinder block on the two smaller sizes of 
motors. This governor, illustrated separately, 
consists of two concentric ported sleeves which 
control the air supply to the distributor. In 
it the weights and mechanism are so arranged 
that excessive speed sets up a relative rotation 
of the sleeves to overlap and partially close 
the port area to reduce the air supply. A 
centrifugal governor operates a_ butterfly 
throttle valve through link gear on the largest 
size of motor. 





British Welding Research 
Association 


THE annual report of the British Welding 
Research Association for the period 1946—1947 
has just been issued. It records that during 
the year the association has been able to estab- 
lish its own metallurgical research laboratories 
at 29, Park Crescent, London, W.1, the offices 
of the Association, and that work is in progress 
on the many problems concerned with the 
welding of both ferrous metals and light alloys. 
At the association’s research station at 
Abington Hall, near Cambridge, plant 
installed for engineering research and equip- 
ment is now ready for fatigue testing of struc- 
tures by the resonance vibration method 
and for the pressure testing of vessels and pipe 
constructions, Work on the load-carrying 
capacity of rigid frame structures continues 
to be performed in the Engineering Laboratories, 
Cambridge, but it is intended to provide equip- 
ment for the full-scale testing of frames at 
Abington during the coming year. It is also 
intended to set up a special resistance welding 
section at Abington Hall. In the search for 
metals of high strength, preliminary investi- 
gations carried out for the association at the 
University of Birmingham have shown that 
when cracking takes place it must be due 
either to local internal stress or to a brittle 
zone adjacent to the weld. With some alloy 
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steels i1t has been shown that transformation 
products are produced on gers e | from a 
temperature of approximately 1350 deg. Cent. 
A series of thirty alloy steels has been prepared 
to obtain indications of the influence of a number 
of alloying elements on the weldability of 
steel having a yield point of the order of 
36 tons to 4U tons per square inch. Steels of 








promising composition will be selected for 
further examination in order to take into 
account the influence of the steel-making pro- 
cedure. The association has co-operated with 
the British Non-Ferrous Metals Research 
Association in investigating stronger aluminium 
alloys suitable for welding. The report gives 
a full account of the work in progress and that 
which is being carried out by its various 
committees. 





The Launch of the Orient Liner 
** Orcades ” 


Qn Tuesday, October 14th, the new Orient 
liner ‘‘ Orcades,’’ the largest passenger liner 
built in the world since the war, was launched 
from the Naval Construction Works of Vickers- 
Armstrongs, Ltd., at Barrow-in-Furness. The 
naming ceremony was performed by Lady 
Morshead, the wife of Lieut.-General Sir Leslie 
Morshead, the Orient Line general manager in 
Australia, both of whom are at present on a 
short visit to this country. The ship is the 
largest passenger liner to be built at Barrow, 
and she is designed to cut down the pre-war 
time between England and Melbourne of 
thirty-six days to twenty-eight days. Her 
principal dimensions are as follows :—Gross 
tonnage about 31,000; overall length 711ft ; 
moulded breadth, 90ft 6in; depth to “E” 
deck, 50ft ; draught, 31ft, and service speed, 
223 knots. She is designed to carry 1560 
first-class and tourist passengers, with a ship’s 
complement. of 608 officers and crew. The 
propelling machinery consists of twin-screw 
Parsons geared turbines, having a total output 
of 42,500 s.h.p., taking steam from two large 
and two small Foster Wheeler water-tube 
oil-fired boilers, with controlled superheat, 
working at a pressure of 525 lb per square inch 
and a total temperature of 850 deg. Fah. The 
electric power for both lighting and auxiliary 
services will be furnished by four 220-V turbo- 
generator sets, arranged to run in parallel. The 
single funnel, with the surrounding super- 
structure embodying the navigating bridge, 
will lend a new note in liner design. Speaking 
at the luncheon which followed the launch, 
Commander Sir Robert Micklem, C.B.E., R.N., 
the chairman of Vickers-Armstrongs, Ltd., 
announced that the berth vacated by the 
** Orcades ” is to be used to lay down a new ship 
of similar character for the Orient Line. 







° 





366 


THE ENGINEER 


OCTOBER 17, 1947 





Vor. CLXXXIV No. 4786 
Contents 
THE ENGINEER, October 17, 1947 PAGE 
A SEVEN-DAY JOURNAL I es 
LEADING ARTICLES— 
STANDARDISATION AND PRODUCTION... ... ... ... 366 
TOOLS FOR THE AGRICULTURAL JOB... ... ...  ... 366 
SPECIAL ARTICLES— 
GERMAN — AND ROCKET MISSILES. No. III. 
ones ao Ra? one 
InpusTaaL STANDARDISATION ... ... ... 20... 368 
InstTiTUTE OF Murais. No.l... ... ... ... ... 358 





A.T.C, DEVELOPMENTS ON THE G.W.R. (Illus.) ... 360 
3 


BRITISH WELDING RESEARCH ASSOCIATION ... ... 365 
CRANKLEsS AIR Motors. (Illus.)... jane ieee 
CURVED SAFETY GLASS... .. . 371 


First COMMERCIAL AXIAL FLOW ‘Brower. “ilus. Ve . 372 
3 


LAUNCH OF THE ORIENT LINER “ ORCADES ” 365 
MaxIwuM POWER DEMAND ALARM DEVICE FOR 
FACTORIES . dao: -aiek sate aD 
MOVING THE BRISTOL “ BRABAZON I.’ (Illus.) ... 363 
NEW BRITISH CHEMICAL STANDARDS.. 370 


NoRTH OF SCOTLAND HYDRO-ELECTRIC BoaRD DIs- 
TRIBUTION SCHEME FOR SEIL, LUING AND 
EASDALE. (Illus.) sie unis ~o 

Porato HARVESTING MACHINE. “(lus.) - . 371 

SEAWEED HARVESTING METHODS. No. II. “(Iilus.)... 373 

SIDE Prrs aT L.P.T.B. ROLLING STOCK DEPOTS. 
(Illus.) . BOGE REE raw sam sect Me 

SMALL HypRraviic Pump. (Illus.) ... |... ... ... 370 


LETTERS TO THE EDITOR— 





SCIENCE, LIBERTY AND PEACE ... ... 2... 0. o- 367 
LITERATURE— 
| 
NEWS AND NOTES— 
BRITISH STANDARDS INSTITUTION... ... ... ... 369 
CONTINENTAL ENGINEERING NEWS ... ... ... ... 375 
FORTHCOMING ENGAGEMENTS... ... ... «1 «.. 378 
FRENCH ENGINEERING NEWS > a 7. so eee 
INDUSTRIAL AND LABOUR NOTES ee 
NOTES AND MEMORANDA ... se iia salen! nde eae 
PERSONAL AND BUSINESS . ... 378 
REPORTS ON GERMAN AND JAPANESE INDUSTRY ... 378 


NOTICE TO READERS 
All letters intended for insertion in THE ENGINEER oF con- 
should be accompanied by the name and 
address of the writer, not necessarily for , but as a 
noe. a notice whatever can be taken’ o. of anony- 
8 commun 


PEARL Am return drawings or manu- 
scripts ; correspondents are therefore requested to keep copies. 


For Subscription Rates, see page 2 of Advertisements. 





STANDARDISATION AND PRODUCTION 

In his Presidential Address to the Institu- 
ticn of Electrical Engineers last week, re- 
printed in abstract on another page, Mr. 
Percy Good devoted the greater part of his 
time to a review and discussion of the work 
of the British Standards Institution. That 
review, upon which no remarks of ours could 
possibly improve, inspires, however, the reflec- 
tion that though the British Standards Insti- 
tution may set up Standards and though 
articles may be made to those Standards, 
there are many matters consequent upon 
standardisation that lie outside its range. 
The principle of grading the sizes of products 
along a series of “ preferred numbers,” for 
instance, has been quite widely applied and, 
no doubt, will find more applications in the 
future as its advantages and its logic become 
more manifest. It can reduce the number of 
sizes within a range very appreciably without 
seriously affecting the ability of a user to 
find one well suited to a particular task he has 
in mind. One of the potential advantages of 
such standardisation is that it may cheapen 
production by concentrating the whole of it 
upon a restricted few sizes instead of allowing 
it to spread over very many. But whether, in 
fact, it does cheapen the article depends upon 
the use made of the standard by manufac- 
turing firms. How many firms, for instance, 
still go to the trouble and expense of making 
for themselves small and simple components 
in small numbeis, such as washers, bushes 
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and plain bearings, which are already or 
could readily be standardised and which 
could more profitably be bought outside 
from specialist firms? How many even 
make such articles already to accord with 
British Standards neglecting to see that 
concentrated production in a_ specialist 
must prove cheaper than occasional pro- 
duction in their own? For the logical 
development from the standardisation, of any 
article in wide demand, however widely 
manufacture was formerly diffused, is the 
concentration of its production. 

Our point can, indeed, be carried further. 
Even, for example, if non-standard gears are 
to be manufactured for some sufficient 
reason, what point is there in the acquire- 
ment by a firm of gear cutting machinery 
that can be used only intermittently for 
short runs when existing specialist firms in 
gear cutting could, as a rule, do the work 
more cheaply and just as satisfactorily ? 
No doubt, at present, delay in delivery from 
an outside works is often a deciding factor 
persuasive towards the acquisition by a firm 
of its own machinery for doing such specialist 
work. But a little foresight in planning and 
the early placing of an order could overcome 
such delays when a non-standard article is 
required, whilst the adoption, wherever 
possible, of makers’ standard assemblies or 
sets as listed in catalogues might well permit 
the gradual building up of a small stock to 
act as a buffer against intermittent deliveries. 
We certainly would not hold up the motor 
vehicle manufacturing industry as an ex- 
ample to others in all respects. There still 
remains in that industry much dimensional 
and other standardisation to be done. 
Certain units in British cars to-day differ 
from one another only by those few 
thousandths of an inch that make not one 
“ ha’p’orth ” of difference to performance, yet 
add to expense in production and exacerbate 
the shortage in stocks of spare parts and the 
tempers of those that need them. Yet the 
motor industry, whatever its faults, has had 
the wisdom to put much of its work in the 
hands of specialists ; so much so, indeed, that 
the old jibe against manufacturers that they 
are merely assemblers who do not really make 
the cae is not in reality very far from truth. 
Clutches, gearboxes, springs, shock absorbers, 
brakes, electrical gear and many cther parts 
and sub-assemblies are made by specialists 
for the reason that it is found cheaper and 
better to have them so made. Even engines 
are not now built only for a single car model, 
but are applied to more than one chassis and 
perhaps to a tractor as well, being thus built, 
in effect, by specialist firms for several users 
at considerable economy in cost. 

The use of non-standard bolts, bushes, bear- 
ings, gears, oil seals and the like in engineering 
production is often, we fancy, the outcome of 
basing design upon an original prototype 
which during development suffered consider- 
able alteration and rebuilding with makeshift 
parts specially made for the job in the 
shops. For the draughtsmen laying out the 
production machine may think it hazardous 
to depart far from the dimensions of the 
prototype. Thus, though, as in the majority 
of up-to-date drawing-offices, there may be 
lists of standards and of manufacturers’ 
standardised components available and an 
instruction that such parts are to be used 
whenever possible, the use of non-standard 
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parts may creep into the design and require 
manufacture to be undertaken in the works 
itself. As time passes that work, originally 
unwillingly undertaken, becomes accepted, 
unchallenged, as part of the ordinary work, 
routine. But often other reasons are given 
for the use of non-standard components. 


It is sometimes feared that the uy 
freely of standardised parts, bought 
outside, may merge together the  inqdj. 


viduality of the products of competitiye 
firms. It is, too, occasionally argued that 
components must be “ different” in order 
that only the maker of a machine shal! reap 
the profit of supplying spare parts. But jp 
these days, when our production needs to be 
lifted to levels never before reached and 
when fears are expressed about British prices 
in the export markets, the value of quick and 
easy replacement of worn parts from stock, 
combined with the rapid and economical pro. 
duction that the use of standard parts 
ensures, should surely far cutweigh any 
problematical loss of individuality or loss of 
spate-part profit that may ensue. 


TOOLS FOR THE AGRICULTURAL JOB 


ALL industries have been many times 
reminded, since the end of the war, more 
by events than by Government spokesmen, 
how dependent they are upon each other, 
The present economic crisis has put even 
more emphasis upon this fact, and each 
industry is now keenly aware that it can 
only hope to achieve the increased produc. 
tion expected from it if other industries 
prove themselves able to provide necessary 
materials and equipment. The engineering 
industry, in particular, is, we are certain, 
very conscious not only of its own dependence 
upon other industries for supplies, but of the 
responsibility lying upon it to maintain a 
supply of machinery to other users. It 
hardly needed the renewed reminder to 
be found in a speech made last week by the 
Minister of Agriculture to the Farmers’ 
Club. In referring to the programme for 
extending agricultural production, he said 
that steel allocations, in the fourth quarter 
of this year for agricultural machinery, had 
been set at the maximum which it appeared 
the implement makers could use. He went 
on to express the hope that production 
capacity and steel allocations might be still 
further increased next year, adding that he 
was confident that delays in the delivery of 
implements would begin to get shorter 
within three to six months. A little later in 
his speech, the Minister acknowledged that 
the agricultural engineering industry had 
been set a formidable task, as not only must 
it supply urgent home needs, but it must also 
make a large contribution to the country’s 
export trade. 

Agricultural engineers are, indeed, fully 
aware how formidable is the task thus set 
them. Warnings have aready been sounded 
that the growing scarcity of dollars may 
soon lead to the further pruning of food 
imports, and both farmers and engineers 
know that the great new agricultural pro- 
gramme, details of which still need to be 
worked out, has been conceived at a time 
when there is an acute shortage of machinery 
and implements. A census taken by the 
Ministry of Agriculture last year showed that 
there were then in use in England and Wales 
179,850 tractors of all types, 155,580 tractor 
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Joughs, 83,220 tractor-drawn cultivators, 
55,820 dise harrows, 119,390  self-binders, 
and 3570 combine harvesters. This small 

up of figures shows by example how large 
is the number of implements of all types 
required by farmers to maintain their output 
at more or less its present level. The census, 
of course, did not reflect the difficulty of 
obtaining spares of many descriptions, and 
it must not be overlooked that throughout 
the war years and subsequently, the wear 
and tear on all kinds of farm machinery 
was very high. Replacement of a large 
proportion of these implements is becoming 
imperative. For the success of the nation’s 
revised agricultural programme depends to 
a very large extent upon the satisfactory 
performance of those implements. The 
National Farmers’ Union has estimated 
that this country’s annual requirements 
of all types of tractor is over 41,000, of 
tractor ploughs 20,000, of disc harrows 9000, 
of cultivators 15,000, of binders 10,300, 
and of combine harvesters 1200. Such 
figures give some conception of the magnitude 
of the task of the agricultural! engineer. 
Moreover, whilst keeping up supplies in such 
quantity to the home market, British agri- 
cultural engineers have to keep very much 
in mind the demands of the export drive. 
Other countries faced with serious food pro- 
duction problems, similar to, or even worse 
than our own, are anxious to be supplied 
with farming equipment, and it is obviously 
important not only for the sake of the 
national economy but also for the future 
of the British agricultural implement 
industry, that such potential markets shall 
not be neglected. 

It is, however, the immediate needs which 
cause the greater concern at present. Farm- 
ing in these days is not the apparently 
leisurely business portrayed by some artists 
and writers of a century or more ago. 
Farmers feel an urgent need for machinery. 
They will continue to press for the speedy 
delivery of those tools which are essential 
for cultivating properly the land from which 
it is hoped to produce so much more in the 
future than in the past. This quarter’s 
increased steel allocation will unquestionably 
be welcomed by the implement makers. It 
will help to break down some of those delays 
in delivery about which farmers occasionally 
become so exasperated with agricultural 
engineers. But it seems likely that the 
amount of steel now allocated to the pro- 
duction of farm machinery will do little 
more than provide for a rather speedier 
replacement of implements that are worn 
out and for the minimum export quota 
which it is essential to maintain. Agricultural 
engineers would’ therefore feel more 
encouraged if there were less hope and more 
certainty of a still bigger steel allocation 
next year. For new machines are being 
developed which are economical of man- 
power, designed to reduce further the 
number of heavy farming tasks still performed 
by hand. In the fulfilment of the Govern- 
ment’s four-year plan for agriculture, that 
economy is an important factor, for the 
farm labour supply position is by no means 
good. Farmers all over the country are 
becoming more than ever “ machine- 
minded,” and their continual plea is for 
More tools tor the job they are being 
called upon to do. Agricultural engineers 
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will undoubtedly respond to the best of their 
ability and resources, but they cannot 
hope to continue to do so unless ample 
materials tor their part ot the job are readily 
forthcoming. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SCIENCE, LIBERTY AND PEACE 


Srr,—Mr. W. R. Lovatt’s points are sound 
enough, but I claim that they do not invalidate 
mine. 

The trouble with most of us most of the time 
is that we try to load responsibility on to other 
shoulders and avoid it ourselves. At times 
and under certain conditions, the first may be 
justifiable, but the second never is. To allege 
lack of responsible behaviour in others is dan- 
gerous, even when justified, because too many 
of us use that method or excuse to avoid our 
own. I prefer to emphasise that we are each 
responsible because that method keeps each of 
us up to the mark without in any way relieving 
the other fellow. 

If the use of power does rest primarily in 
the hands of a few men (and I do not deny that 
temporary fact) it is entirely because most of 
us shift our responsibilities. True, scientists 
and engineers are among the culprits, but it is 
not enough to expect them to get us out of the 
mess alone. Power is not mere physical power, 
atomic energy or calories. Mental power, the 
power of ideas and of humans over each other, 
is still paramount, and all the scientists and 
engineers in the world cannot cure lack of 
responsible behaviour amongst other groups. 

I do not wish to belittle the part scientists 
and engineers can play and should play in 
promoting human welfare. But I am extremely 
anxious that others should not assume that they 
can just sit in the auditorium and criticise or 
applaud. We are all on the stage, or should be. 

H. G. P. Taytor. 

Shoreham-by-Sea, October 13th. 





Literature 


SHORT NOTICES 


Grundlagen der Hisengewinnung. By Dr.-Ing. 
Robert Durrer. 8vo, 210 pages. Berne: 
A. Francke and Co., Ltd. 1947. Price 20 Swiss 
francs.—The author of this book, Dr. Durrer, 
was for many years Head of the Ferrous Metal- 
lurgy Department of the Technische Hochschule 
Berlin-Charlottenburg ; and is now, in addition 
to his industrial contacts, Professor of Metal- 
lurgy in the Eidgenéssische Technische Hoch- 
schule, Ziirich. The book was written pri- 
marily for the guidance of students attending 
the author’s course of instruction in metallurgy 
in their further study of the metallurgy of iron 
production. After a discussion of the metal- 
lurgical principles underlying the smelting of 
iron and the chemical equilibria involved, there 
are short sections on history, output, sources of 
energy, reducing agents, iron ores and slags. 
Then the main part of the book is reached 
dealing with the smelting and refining of iron, 
including sponge iron, wrought iron and 
different grades of steel made by the various 
steel-making processes. The text is illustrated 
by clearly drawn diagrams of plant, and curves 
are given showing progressive changes in com- 
position during the refining operations. 

In spite of numerous technical advances the 
author sums up the position by saying that 
nothing fundamentally new has been introduced 
since the second half of the last century. The 
blast-furnace, he says, has such fundamental 
faults that it fulfils its purpose only very 
imperfectly, and he expresses the hope that in 
a not altogether remote future it will be possible 
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to look back on present-day practice as we now 
do on the production of steel in the bloomery. 
Meanwhile in each section the author deals with 
the development of new processes, including, 
specially, electric-furnace smelting and refining, 
and the use of oxygen-enriched blast, both in 
blast-furnaces and in converters. This is a 
development in which Dr. Durrer has himself 
been actively concerned, and which he is con- 
vinced will enable important economies to be 
made in production. 

The book, which ends with a comprehensive 
table of siderurgical data (including specific 
heats and molecular heats of formation), is well 
adapted to fulfil the purpose for which it was 
written, and will be of value to an even wider 
circle of readers. 





Workshop Practice. Ninth edition. By F. 
Johnstone Taylor. London: Technical Press, 
Ltd., Gloucester Road, Kingston Hill, Surrey. 
Price 18s. net. This is a revised and enlarged 
edition of Mr. E. Pull’s well-known ‘“‘ Modern 
Workshop Practice.’’ Chapters on materials have 
been re-cast and much additional information is 
given on modern gear-cutting machines and systems 
of testing gears, grinding, &c. New chapters 
dealing with forging and welding have been written 
to supersede matter of less concern to the workshop 
machinist. 





Transport Administration in Tropical Depen- 
dencies. By G. V. O. Bulkeley, C.B.E., M.I.Mech.E. 
London: The Railway Gazette, 33, Tothill Street, 
8.W.1. Price 20s. net. The author of this book 
was successively Port Manager, General Manager 
of Railways and Director of Transport in Nigeria, 
and subsequently lectured on transport in the Natal 
Technical College. This book is one of the first 
fruits of his retirement. It covers the national 
aspect of transport, transport services wholly or 
partly rendered by the State, the functioning of a 
railway, port and marine functions, management 
and staff, Colonial railway finance and accounting, 
statistical control, road transport, inland water- 
ways, air services, advisory boards and planned 
Colonial transport. The book concludes with a 
suggested administrative system and a number 
of useful appendices giving forms for suggested 
returns, bulletins, progress reports, vital statis- 
tics and other relevant documents. 





Cutting Tools for Metal Machining. Second 
edition. By M. Kurrein, M.I.Mech.E., and F. C. 
Lea, O.B.E., D.Sc., M.Inst.C.E., &c. London: 
Charles Griffin and Co., Ltd., 42, Drury Lane, 
W.C.2. Price 28s. net. In preparing the new 
edition of this book, the authors have taken the 
opportunity to bring it up to date in the light of 
developments which have taken place in the seven 
years which have passed since the first edition was 
published. It opens with chapters on the elements 
of the tool, materials for tools and the classification 
of tools. The various types of tools are then 
discussed in detail and the concluding sections 
of the book cover the grinding, lapping and honing, 
and the heat treatment of tools. 





A Manual of Specifications and Quantities for 
Civil Engineers. By A. Johnson, M.Sc., and W. 
H. King, B.Sc. London: English Universities 
Press, Ltd. Price 25s. net. This textbook for 
students in civil and municipal engineering embodies 
the result of extensive experience in the preparation 
of specifications and quantities for engineering 
work. The essential principles of the law relating 
to contracts, which are explained in a simple, 
concise manner in the opening chapters, are de- 
signed to help students unacquainted with legal 
terms. A section then deals with the main prin- 
ciples of specification writing with references 
to the British Standard Specifications. The chap- 
ters devoted to quantities provide a graded course 
of original worked examples, beginning with 
simple exercises and working up to more difficult 
examples illustrating a variety of engineering 
work, 


———— 


Two L.N.E.R. CrEnvenarRiEs.—Two of the 
London and North-Eastern Railway’s Yorkshire 
lines complete 100 years of existence this month. 
The first is the line between York (Bootham 
Junction) and Market Weighton, a distance of 214 
miles, over which the first train ran on October 4, 
1847. The line, which then belonged to the York 
and North Midland Railway, connected at Market 
Weighton with the line of the Hull and Selby 
Railway. The other centenary is that of the 13? 
mile section from Filey to Bridlington, part of the 
Hull and Scarborough line, which at its inception 
was another section of the York and North Midland. 
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Industrial Standardisation® 
By PERCY GOOD, C.B.E. 


Mo people think of standardisation as 
meaning simply the fixing of sizes, 
whereas, important as this aspect is, the main 
objective of the national standards movement 
is the establishment of standards for quality, 
fitness for purpose and performance. To 
understand the reasons for this we must go 
back some way. 

During the Middle Ages there was a 
measure of co-operation between those 
engaged in a similar trade, and rules relating 
to the quality of their product and to con- 
ditions of sale were in common use. By the 
beginning of the nineteenth century, how- 
ever, trading conditions had developed into 
an inhuman scramble. Commerce was largely 
carried on on the basis of “let the buyer 
beware,” with results which still smear our 
land. There was practically no co-operation 
within industry ; there was war between rival 
producers ; war between workers for a job ; 
and there was war against technical progress. 
Great wealth was balanced by bankruptcies, 
and “‘from clogs to clogs in three genera- 
tions” became the expected cycle. “As the 
century entered its last quarter a change in 
outlook was becoming apparent, due partly 
to the realisation by industry itself that 
trading could no longer be carried on accord- 
ing to jungle law, and partly to an awakening 
of the national conscience to its responsi- 
bility for establishing humane industrial 
relationships. Industry was also recognising 
that, just as rules were essential in the play- 
ing of games, so rules or standards were 
essential in securing fair competition between 
traders. 

As an illustration of the changing outlook 
may be cited the Cable Makers’ Association, 
which came into being in 1899 and has been 
a contributory factor to the progress of the 
electrical industry ever since. The British 
Electrical and Allied Manufacturers’ Associa- 
tion and the Electric Lamp Manufacturers’ 
Association were products of the same period 
and, with other trade associations, have been 
concerned with the establishment of rules for 
the proper conduct of their industries. 

Industrial standardisation is concerned 
with such of those rules as relate to the quality 
of the material and the conditions under 
which it is to be used. These are sometimes 
required for the protection of the health or 
safety of the public, and are often called 
Codes of Practice. The Institution was early 
in recognising the necessity for such stand- 
ards, and in 1882 issued rules governing elec- 
trical installations, the twelfth edition of 
which is in course of preparation. To-day, 
all standards relating to the installation and 
use of materials and appliances are pre- 
pared by the professional institutions and 
are issued as British Standard Codes of 
Practice after consultation with industry. 

In 1885 the Institution set up a committee 
to prepare standards for electrical materials 
and appliances. In 1889 it recommended to 
the Government the establishment of a 
laboratory for standardising electrical appa- 
ratus, though by this was meant the calibra- 
tion of electrical measuring instruments. In 
1898 the Council of the Institution was urged 
to strengthen its standards committee by 
adding to it ‘‘ representatives of the manu- 
facturer, user, consulting engineer and the 
user’s engineer.” During this period papers 





* Presidential Address, Institution of Electrical Engi- 
neers, October 9, 1947. 
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on the subject of standardisation were 
invited, in connection with one of which a 
speaker expressed the opinion that standard- 
isation should be ‘‘an understanding or 
agreement among buyers as to ends, leaving 
means to the manufacturer.” 

In 1901 the Institution of Civil Engineers 
set up an Engineering Standards Committee 
to prepare standards for steel sections. This 
Committee became an autonomous body on 
receiving the support of the Institution of 
Mechanical Engineers, the Iron and Steel 
Institute and the Institution of Naval Archi- 
tects, and when the Committee enlarged its 
scope this Institution transferred its stand- 
ardisation work to it and associated itself 
with the other four bodies in founding the 
organisation which is to-day known as the 
British Standards Institution. Thus the 
engineering industry set up an organisation 
which enables all sections of industry to co- 
operate in the preparation of standards, each 
section retaining autonomy in its own field, 
each working under the same self-imposed 
conditions and so creating a machine which 
is democratic in the fullest sense of the word— 
a model instrument—available, not only to 
industry, but to Government of whatever 
political colour. 

To-day, twenty-eight countries have set 
up national standards organisations very 
much on the lines laid down for the B.S.I., 
and industrial standardisation has become 
part of the economic structure of all the 
industrial countries. 

It is sometimes asked why the professional 
institutions considered it necessary to create 
a separate organisation to do this work. The 
answer is, I think, clear. A professional 
institution is the forum for the expression of 
individual technical views, whereas, in the 
preparation of a standard, it is necessary to 
take into account commercial considerations 
and obtain the collective views of industry. 
Now what do we mean by “ industrial 
standardisation’? Just as it became neces- 
sary from the earliest trading days to have 
standards for comparing or measuring quan- 
tity, so, to-day, when in a very large number 
of cases weight, area or volume have no 
significance in determining the suitability or 
value of a product, standards are required to 
enable the properties which are significant to 
be assessed in comparable terms. An analysis 
of the industrial standards in use to-day 
shows that they take one or more of the 
following forms :— 

Standards of quality, fitness for purpose or 
performance. 

Dimensional standards. 

Standard methods of sampling and certifi- 
cation marking. 

Terms, definitions and symbols (nomen- 
clature). 


STANDARDS OF PERFORMANCE 


To set up a standard of quality, fitness for 
purpose or performance it is necessary to 
start with the answer to the question: 
What is the material or article required to 
do ? (and, quite often, What must it not do ?). 
Whilst it is not as a rule difficult to give an 
answer in general terms, it is sometimes 
impossible to give it in a form which is 
capable of measurement ; yet it is not until 
the properties are capable of measurement 
that a really satisfactory standard can be 
laid down. 
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An ideal standard will include requiremeny 
in terms of those mechanical, physical aq 
chemical properties which can be a 
objectively. In our present state of knoy, 
ledge, however, standards often have to 
include requirements which can only } 
assessed subjectively, but research is steadily 
providing the necessary data to enabj 
requirements to be expressed with precision 
Then it will be possible to avoid the use of 
loose expressions to define quality. 


DIMENSIONAL STANDARDS 


Dimensional standards are, in general, fy 
the purpose of securing interchangeability. 
to establish a range of types and sizes ; or t, 
provide a means of defining function. 

Interchangeability plays an important pay 
in modern industry where parts from many 
sources have to come together. It is equally 
important in domestic life where it is neces. 
sary to facilitate the replacement of parts 
which require periodic renewal or are liable 
to accidental damage. A great deal of work 
has been done, not only on the standardigg. 
tion of the parts, but also on the preparation 
of standard limit systems for the various 
types of fit. There is a great deal of stand. 
ardisation for interchangeability yet to be 
done in many industries, but it must be 
added that resistance to it by manufacturers 
is not necessarily prompted by self-interest: 
it is often due to a desire on the part of the 
manufacturer to prevent unsuitable or in. 
ferior replacement parts from being sold to 
the user. 

Standardisation for the purpose of elimi. 
nating from the markets an unnecessary 
number of types and sizes is sometimes called 
** simplification.’’ This aspect of standardisa. 
tion should be approached both from what 
has been aptly called “the ultimate user's 
level of practical significance,” and the point 
at which the economics of the problem indi- 
cate that a change in size is desirable. Such 
an investigation frequently leads to the 
selection of a range of sizes following a geo- 
metrical progression. This is evidence in 
favour of the proposition that in order that 
the intensity of a sensation may increase in 
arithmetical progression the stimulus must 
increase in geometrical progression (Weber's 
Law). 

I am satisfied that an inquiry should be 
made by each industry into the economies of 
dimensional standardisation from the points 
of view of interchangeability and the elimina- 
tion of unnecessary types and sizes. Thous- 
ands of different types of sizes were available 
before the war where hundreds, and in some 
cases dozens, were found to meet require- 
ments } in other cases hundreds were avail- 
able where two or three satisfied all legitimate 
needs. Past experience also leads me to urge 
that each industry should consider how best 
to secure the general adoption of its standards 
when it has prepared them. It once became 
necessary to use force against sea pirates; 
may it not be necessary for industry to do 
the same against industrial pirates ? 

The mention of dimensional standards 
often leads to the question : Why not adopt 
the metric system ? My answer is that the 
English-speaking countries decline to become 
slaves to a theory or submit to the tyranny 
of a decimal subdivision. They have con- 
tinued to use traditional units as well as 
those almost instinctive subdivisions, the 
half, the quarter, &c. They have, however, 
accepted decimal subdivisions and metri¢ 
units where these have been found to be more 
convenient than the pound-yard units. This 
characteristic compromise is due partly to 
an intuitive recognition that there is much 
reason behind tradition, and partly to an 
intuitive selection from alternatives of the 
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oe Which most facilitates thinking pro- 
esses. it perhaps also illustrates an uncon- 
gious resistance to the view that the scientist 
igalways right and should have the last word. 


SAMPLING AND CERTIFICATION MARKING 


An inspection of small samples in order to 
judge the value of the bulk is an inheritance 
of early trading practice and, to a large 
extent, has necessarily the character of 
ambling. It is only in comparatively recent 
times that the subject of sampling has been 
dealt with mathematically with a view to 
laying down standard methods of sampling 
to secure that the samples fairly represent 
the bulk. 

The study of sampling has ‘made practical 
the use of certification marks on goods where 
testing must be carried out on samples, either 
because of the high cost of the test or because 
the test is destructive of the product. The 
use of certification marks is governed by the 
Trade Marks Act, and whilst certification 
marking is not an inherent part of industrial 
standardisation it is increasingly being asso- 
ciated with it as a result of a desire to dis- 
tinguish standard from non-standard goods. 

In the case of marking weight or volume of 
commodities, control is exercised by a nation- 
wide army of inspectors. In the case of 
certification marking of industrial products, 
if it can be shown that the producer has in 
operation an effective system of statistical 
control, the owner of the certification mark 
can give an assurance that the bulk of the 
goods conform to the standard without 
employing a large inspectorate. 

There is a fundamental difference between 
a trade mark and a certification mark. The 
former is owned by the trader; the latter 
can only be owned by an authorised non- 
trading organisation. A trade mark conveys 
to the purchaser just as much, or little, 
information as the manufacturer wishes him 
to have. A _ certification mark conveys 
information which the purchaser is entitled 
to have and which he can accept with assur- 
ance of its validity. Anxiety has been 
expressed in some quarters that the use of a 
certification mark to indicate conformity to a 
standard diminishes the value of the good- 
will of a manufacturer’s trade mark. 

Perhaps the outstanding example of the 
successful use of a certification mark in 
association with a manufacturer’s mark is 
the hall-marking of gold and silver articles. 
The Working Party Report on the jewellery 
trade asserts that the competitive position of 
the industry has been appreciably strength- 
ened by the custom, introduced in 1300, of 
hall-marking gold and silver goods. The 
report goes on to say: “‘ There is little doubt 
that the prestige of British hall-marking has 
done much to assist British goldsmiths and 
silversmiths to establish and maintain their 
very solid reputation in the markets of the 
world for the high quality of their goods 
generally,”’ 


NoMENCLATURE 


It can be asserted with confidence, I 
believe, that at the conclusion of the chain 
of transactions from raw material to ultimate 
consumer there is a loss in efficiency as well 
as a loss in commercial integrity, due to loose 
terminology. It would be quite impossible to 
secure that each word had only one meaning 
in our everyday language, indeed it would be 
& serious loss to literature if such were the 
case, but each word has an accepted meaning 
in the context in which it is used. In the 
case of scientific, technical and trade terms, 
however, the meaning of a term to describe 
% material or property should not depend 
upon the context. To take care of this, 
standard glossaries are required. These have 
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a function different from that of a dictionary. 
The function of a dictionary is to give all the 
accepted meanings; the function of a 
glossary is to fix one meaning. 

A definition of a trade term has something 
of the character of a specification, and fre- 
quently limits the meaning which previously 
had been loosely applied to the term, thereby 
requiring discipline in its future use. As an 
example of this may be cited the term 
“switch,” which, by glossary definition, 
should be used only to describe a non-auto- 
matic device for breaking a circuit carrying 
its normal current. 

Some technical terms have come into use 
by way of analogy, such as the words 
“window” and “squint.” The word 
** window,” when used in association with the 
technique of electric waveguides, means “ a 
hole for coupling one cavity to another 
cavity,” and the word “squint’’ means 
‘* the small angle which may exist (but should 
not) between the normal plane and the 
direction of maximum radiation.” 

A much older and more subtle example of 
the analogous use of words is the word 
“ law ” when used in connection with the law 
of gravity, motion, electricity, &c. Its 
original meaning is authoritatively defined as 
“a rule laid down for observance of an intelli- 
gent being by an intelligent being having 
power over him.”’ 

The standardisation of terms for scientific 
and industrial purposes is a process of 
christening, but there is a need for more 
national as well as international collaboration 
than is taking place at the christening stage. 
According to Ogden, there are some 600 
scientific and technical words (omitting the 
medical use of Latin) which are sufficiently 
alike for the written word to be recognised. 

In the case of new scientific and technical 
terms I would ask the Institution to con- 
sider whether anything could be done to 
secure that, in future, they are the same in 
all the principal languages. 

Little need be said on the subject of 
graphical symbols, for these are, in effect, 
terms which, being pictorial, convey a 
meaning that can be understood by those 
who cannot be expected to understand the 
written definition. 


CONCLUSION 


In conclusion, I would stress the point that 
the end of a technical effort is the production 
of something for someone to use, and that it 
can reach the user only through the channel 
of commerce, which is the blood-stream of 
national and international well-being. As 
professional engineers we can do much to 
secure that this channel does not get choked 
with the silt of wasted effort and unfair 
trading practices. 

One of the greatest aids to business is a 
satisfied buyer, and it may be confidently 
asserted that the community to-day is ready 
to concede that the producer is entitled to 
obtain a fair price for his product, and the 
buyer is entitled to get value for his money. 
Where the pound or the yard applies, the 
buyer has assurance that he is getting the 
quantity he is paying for. Is it not equally 
essential that the buyer should have a corre- 
sponding assurance that he is getting other 
and more significant properties ? 

By its recognition that standardisation is 
indispensable, by the development of its 
trade and research organisations, by its 
merchanting agreements, the electrical in- 
dustry has been endeavouring to conduct its 
affairs along proper and sound lines. The 
perfect structure for the industry may not 
yet have been found, but as the end is 
desirable the search is sure. 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


TWO-POLE AND EARTHING - PIN FUSED 
PLUGS AND SHUTTERED SOCKET OUT- 
LETS 

No. 1363—1947. This specification for the new 
standard all-purpose domestic plug has now been 
issued by the British Standards Institution. The 

lug and socket-outlet are rated at 3kW (13A at 
230V) and the plug incorporates a fuse, the rating 
of which may be 3A, 7A or 13A. These fuses are 
interchangeable, but are readily identifiable and 
are covered by B.S. 1362, which was published 
recently. 

In reporting the publication of this new specifica- 
tion it may be recalled that the report on “ Elec- 
trical Installations’ (Post-War Building Studies, 
No. 11, published by H.M. Stationery Office for the 
Ministry of Works) stated that :— 

(a) A standard three-pin domestic socket-outlet 
and plug, intermediate in capacity between the 
existing 5-A and 15-A standards, should be made 
available. 

(6) The recommendation for a ring circuit con- 
nected to a single 30-A fuse necessitates arrange- 
ments for fusing at each point of outlet, which is 
also desirable for the alternative or room circuits. 

(c) Provision should be made in the plug for the 
accommodation of fuses for 13A and alternatively 
for 3A, the fuses for these ratings being interchange- 
able and readily identifiable. 

A number of other recommendations on the 
details of the design are also made. These recom- 
mendations were considered and endorsed by 
various Committees, including the Codes of Practice 
Committee for the Electrical Equipment of Build- 
ings, the Wiring Regulations Committee of the 
Institution of Electrical Engineeers and the Elec- 
trical Industry Standards Committee of the B.S.I. 
The new specification is based on these recommenda- 
tions, and it is hoped that plugs and socket-outlets 
complying with the specification will shortly be 
available from a number of manufacturers. The 
pins of the fused plug are rectangular in section, 
thereby making the plug easily distinguishable by 
the public from non-fused round-pin plugs com- 
plying with B.S. 546. The latter type of plug will, 
of course, continue to be supplied for replacement 
purposes and for extensions to existing installations, 
and B.S. 546 therefore remains in force. It is 
intended, however, that for all new installations 
fused plugs and shuttered socket-outlets complying 
with B.S. 1363 will be used. Price 2s. 6d. post free 





POWER-DRIVEN CIRCULATORS FOR HEAT- 
ING PLANTS 

No. 1394: 1947.—This new standard deals with 
direct-coupled motor-driven and belt-driven cen- 
trifugal axial flow or mixed flow pumps, used to 
create a flow in water mains for heating purposes 
at temperatures not exceeding 200 deg. Fah., 
and static heads not exceeding 100ft. The duties 
of power-driven circulators of the kind vary so 
greatly that standardisation has not been found 
practicable. The designs of makers differ and 
continuous development renders detail standar- 
disation also impracticable ; no attempt has 
therefore been made to restrict design. ~*There 
are, however, certain features and requirements 
which can be specified for the mutual benefit of 
purchaser and manufacturer, and the Standard 
provides a basis whereby satisfactory circulators 
for any particular scheme may be obtained. In- 
cluded in the standard are provisions for materials, 
motors, alignment, site assembly, installation and 
test. Price 2s. net, post free. 





MANILA ROPES AND SISAL ROPES FOR 
GENERAL PURPOSES 

No. 431:1946. This revised standard, first 
published 1931, comprises three grades of manila 
rope, “special,” ‘‘standard” and “merchant,” 
hawser laid (three-strand), shroud laid (four-strand) 
and cable or water laid (nine-strand). Tensile 
breaking strengths of both yarns and ropes and 
weights of ropes are specified. 

No. 908:1946. This revised standard, first 
published 1940, comprises one grade of sisal rope 
comparable as to strength with “ standard ” grade 
manila rope to B.S. 431, hawser laid (three-strand), 
shroud laid (four-strand) and cable or water laid 
(nine-strand). Tensile breaking strengths of both 
yarns and ropes and weights of rope are specified. 
The amendment to the 1940 edition of thirteen 
additional clauses dealing with water repellant 
(waterproofed) ropes has been incorporated in both 
these standards. The provious four war emergency 
amendments have been replaced by one emergency 
amendment. Until Government control of rope 
fibre is relaxed, certain restrictions on manila and 
sisal fibre will continue to be operative. 
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A Small Hydraulic Pump 


The valve, whilst stationary, is not rigidly 
fixed in the pump body, but is allowed to move 
slightly in a longitudinal direction and about 
its own axis. This small degree of movement is 
designed to give a long working life to the 
valve. As the oil pressure from the diametrically 


N interesting hydraulic pump, which is 
t\. now being made in two types by L.M.L. 
Industries, 79, Pyle Street, Newport, I.0.W., 
is illustrated in the accompanying engravings. 
One type of pump is designed to give a constant 
delivery of 5 g.p.m, at a pressure of 2000 Ib per 
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PuMP CONTROL MECHANISM 


square inch, and the other a variable delivery 
of 0 to 5 g.p.m. at 2000 lb per square inch. 
The general construction of the pump is shown 
in the drawing we reproduce below. 

Within the body of the pump a hard close- 
grained cast iron rotor A has axial cylinder 
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opposite cylinders is balanced a minimum 
running clearance is allowed in manufacture 
between the valve and the rotor, and long and 
efficient working of the pump is ensured. 

In the variable delivery type of pump the 
cam D is rigidly attached to the pump casing, 
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GENERAL ARRANGEMENT OF HYDRAULIC PUMP 


bores along its full length, and is rotated by the 
driving shaft B at a speed of 1400 r.p.m. In 
each cylinder bore are two opposed pistons C 
and C,. The pistons are reciprocated as the 
rotor turns by two cams D and D,, at each end 
of the pump. Interposed between each of the 
pistons and the cams are phosphor-bronze 
slipper pads E, which have a small degree of 
oscillation. Each of the opposing pairs of 
pistons are held apart and in contact with their 
respective slipper pads by a spring F. 

Each cam face is formed with a pair of 
diametrically opposed high points and between 
these points are corresponding diametrically 
opposed low points. It will be appreciated that 
as the pads turn with the rotor they pass over 
the successive high and low points of the cams 
and impart a reciprocating motion to the 
pistons. In one revolution of the rotor each 
pair of pistons are forced inwards and drawn 
apart twice to give two pressure and two suction 
strokes. 

A stationary valve spindle G has at its inner 
end two opposed inlet ports H and H,, leading 
to the oil supply passage J, and two delivery 
ports opening into the central] delivery passage 
L. Only one of these ports—K—is shown on 
the drawing. As the rotor turns these inlet 
and delivery ports communicate in succession 
with the ports M leading to each of the cylinder 
bores. 


and in relation to it the cam D, is capable of 
being rotated 90 deg. to vary the relationship 
between the high and low points on the opposing 
cam faces. The movement changes the phase 





CONSTANT DELIVERY PUMP 


of reciprocation of each pair of pistons and is 
used to vary the output of the pump from zero 
to maximum capacity. 

The other drawing reproduced shows 
one means which has been developed for 
capacity and pressure output control purposes. 
Teeth formed round a sector of the cam D, 
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mesh with a rack N on a piston O in the cylindy 
P. Hydraulic fluid from the pressure ‘cireuit 
is by-passed into the cylinder and presses th, 
piston against a spring R. To counteract thy 
pressure of the hydraulic fluid on the pisto, 
suitably graded springs are used to hold the cam 
to the required pump output setting through 
the rack. With this means of control the pum 
delivers hydraulic fluid at a constant rate ungj 
the pressure on the circuit exceeds the initia] 
control spring setting. When the pressuy 
exceeds the preset limit the pressure of flyj 





PumMP 


forces the piston rearwards against the spring 
load and the rack rotates the cam to reduce 
the capacity of the pump. When the required 
pressure in the circuit is reached the spring 
returns the piston to its position of balance and 
the pump continues to deliver just sufficient 
fluid to maintain the pressure. In the event 
of the pressure dropping in the hydraulic 
system the spring overcomes the oil pressure 
and moves the rack to bring the cam into the 
maximum delivery position until the pressure 
is restored. 





New British Chemical Standards 


Two new British Chemical Standards are 
announced by the Bureau of Analysed Samples, 
Ltd., Middlesbrough. These analytically stan- 
dardised samples are No. 233 Permanent 
Magnet Alloy and No. 230 Cast Steel. Their 
compositions are as follows :— 

No, 233 Permanent No, 230 Cast Steel 


Magnet Alloy Nitrogen ere 
Nickel cin, Se Nickel See 
Aluminium 6-98 Chromium ... ... 0464 
Copper ... 5-09 Molybdenum 0-173 

Copper ere 
Provisional figures Approximate figures 
Cobalt ... ... 23°7 Carbon hegre 
Titanium 0-78 Silicon te ons 
Manganese 0-23 Phosphorus... ... 0:04 
Alumina 0-025 Manganese ... ... 0:5 


The permanent magnet alloy will be useful 
to chemists for checking accurate determinations 
for Ni, Al, Cu, &c., in alloys of this type. 
No. 230 Cast Steel has been prepared specially 
for nitrogen content and for residual metals. 
Both standard samples are supplied as usual in 
bottles of 25 grammes, 50 grammes, 100 grammes 
and 500 grammes and each bottle is accompanied 
by a certificate of analyses showing all the co- 
operating chemists’ figures and the average of 
all. The certificate gives an outline of all the 
methods employed by each chemist in the analy- 
tical standardisation. Supplies may be obtained 
either direct from the Bureau or from any of the 
usual laboratory furnishers. 


Hicu-PressuRE PNEUMATIC EQUIPMENT FOR 
ArrcraFrt.—We have recently received from the 
Hymatic Engineering Company, Ltd., of Redditch, 
Wores, a copy of a monograph entitled “‘ High- 
Pressure Pneumatic Equipment for Aircraft, 
recording the firm’s technical developments sincé 
1939, including high-pressure compressors and ail 
borne pneumatic equipment capable of operating 
at altitudes of 45,000ft and more. All engineer 
interested in pneumatic equipment, and particu: 
larly aircraft designers, will find much of interest 1 
this booklet. 
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A Potato Harvesting Machine 


RECENTLY we were afforded the opportunity 
of attending a demonstration of a new potato 
harvesting machine, made by the Globe 
Harvester Company, Ltd., of London Colney, 
Herts. Accompanying engravings show the 
machine, which was of a pre-production type, 
in action, and from these views its operation 


between the two rows. ‘This rear pair of wheels 
is just visible in our second illustration below 
the boot of the operator holding a full sack. 
As already mentioned, the machine is hinged 
at a point slightly behind the main axle, and 
double hand levers, one on each side of the 
machine, control the angle at which the front 





POTATO HARVESTER IN OPERATION 


can be followed. It is designed to dig the 
potatoes, clean them, and elevate them to a 
level where they can automatically be fed to 
bags. 

The first photograph reproduced shows the 
machine towed by an agricultural tractor, 





BAGGING CHUTE AND PLATFORMS 


partly visible to the right of the engraving. 
The machine is in two parts, the forward 
part, comprising the digging and cleansing 
mechanism, mounted on an axle with wheels 
Spaced to straddle two rows, and the rear part 
comprising the elevator and bagging platforms, 
hinged to the forward part, mounted on a pair 
of wheels set closely together and running 





of the machine is tilted. Thus, in the working 
position the front is dropped down, so that the 
digging share enters the ridge in which the 
potatoes are planted, but at the headland, or 
when travelling to the field, the levers are 
pushed forward and down, “ straightening,” 
as it were, the machine. 
For carriage by rail 
or road, the machine 
takes apart quickly at 
the hinge. 

The digging is accom- 
plished by a horizontal 
share at the front, wide 
enough to dig a strip 
of soil to include all 
potatoes in the rows 
Adjustmentsare provid- 
ed to regulate the depth 
and width of the cut. 
A ribbon of soil and 
potatoes is thus raised 
on to the foremost of 
two rotating discs. 
This disc has double- 
pronged hinged fingers 
attached to its peri- 
phery, the outer ends 


of the prongs being 
guided by _ running 
between two guide 


bars, so that they are 
raised or lowered as 
they rotate. On this 
mechanism the potatoes 
and soil are carried 
half-way round, part of the soil dropping 
between the prongs and the potatoes at the 
same time being cleaned of other adhering soil. 
The second disc, similar in all respects, con- 
tinues the cleaning and deposits the potatoes, 
together with any large clods of earth or stones, 
on to the left-hand portion of the chain elevator 
(see upper illustration). Here the machine 
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operators, up to three or four in number, pick 
out the potatoes from the stones and clods, 
dropping them on to the right-hand portion of 
the elevator. 

At the top of the elevator the stones and 
clods fall back to the ground, but the potatoes 
enter a two-way chute, to either outlet of which 
is attached the mouth of a bag. The two bags 
rest on platforms which are hinged and can 
be released, so as to drop the bag gently to the 
ground when full, as shown in the second illus- 
tration. Alternatively, the cleaned potatoes 
may be delivered directly into a trailer behind 
the machine. 

The machine is lightly built, with aluminium 
alloys used where possible, and weighs complete 
about 12cwt. The cleaning discs and elevator 
are driven from the power take-off of the towing 
tractor. 

We understand that the machine is designed 
to be capable of harvesting, under average 
conditions and with two pickers and one bagger 
on board, about 30cwt per hour. If used for 
harvesting potatoes of which the haulms have 
not died, it may be necessary to have one more 
person stationed at the front of the machine 
to clear away the tops. 





Curved Safety Glass 


Wit the present-day emphasis on road 
safety, the announcement by the Triplex 
Safety Glass Company, Ltd., that curved 
safety glass is now readily available may lead 
to considerable changes in the design of motor 
vehicle bodies. As with many other components 
wartime experience on aircraft stimulated 
development already in hand, and there are, 
we understand, now available techniques and 
production plant by which safety glass may 
be made in curved form and in adequate 
quantities, thus enabling the designer to meet 
very largely the conflicting requirements of 
good visibility for the driver and body lines, 
both aerodynamically efficient and in good 
style. 

It is, of course, impossible to remove all 
obstruction from the driver’s vision. The 
roof must be supported and so must the 
individual glass panels round the body. But 
by the use of curved glass the conventional 
positions of the supports may be shifted 
slightly, so that the driver’s unobstructed 
field of view, backwards as well as forwards, 
can be greatly improved. But the curved glass 
must give the driver perfect vision through it, 
and, as the glass has to be heated to softening 
point before it will bend, it cannot be bent too 
sharply, or the former on which it is bent will 
spoil the surface and distort the view. For 
the same reason a glass corner piece forming, 
say, the junction between the back, the side 
and the roof is not a practical proposition, 
because positive pressure would be required 
to shape it out of a flat piece of glass. 

So far as road vehicles are concerned, there 
are two types of safety glass. First, and most 
commonly used, the heat-treated or toughened 
type, comprising only one sheet of glass so 
rapidly cooled from a softened condition that 
its resistance to breaking is greatly increased, 
whilst, when it does break, only small particles 
with blunted edges are formed ; and, secondly, 
the laminated type, consisting of two thin 
pieces of ordinary glass firmly adherent to a 
central interlayer of strong plastic material 
which reinforces them against fracture and 
holds the particles together after fracture. 
Curved safety glass can be made in both these 
forms and the methods of production differ 
so much that one or other type may in some 
cases have to be adopted for certain kinds 
of curved panels. 

At present laminated glass is less suitable 
for work with double curvature, but heat- 
treated glass can have either single or double 
curvature, although, with the latter, it is 
necessary to use only very light force to make 
the glass “‘ stretch” to the required amount, 
and the degree of double curvature is preferably 
that which the glass naturally adopts for itself 
under the process used. Any degree of double 
curvature other than that may mean markings 
from the mould with some distortion of vision. 
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Side Pits at L.P.T.B. Rolling 
Stock Depots 


In order to obtain the maximum passenger 
accommodation in electric trains of the London 
Passenger Transport Board, the equipment 
compartment has been abolished. Such equip- 
ment in modern stock is mounted on the under- 
side of the car. 

A disadvantage of this arrangement is that 
the ordinary maintenance and inspection pits 





DEEP SIDE PITS AT NEASDEN DEPOT 


at the railway depots do not permit of ready 
access to much of the equipment situated at 
the sides of and beneath the car underframe. 
As a result of investigations to overcome this 
disadvantage in maintenance it was decided 
to provide extra inspection pits on each side, 
outside the running rails in rolling stock depots. 
With such pits equipment could be mounted 
where the designers desired and, at the same 
time, would be arranged so that it was readily 
accessible to workmen standing in side pits. 
Also such items as shoe beams, axle-boxes 
and trip gear (which in the past had caused 





EQUIPMENT REPAIR FROM A SIDE PIT 


much trouble to reach or dismount), would 
be more easily accessible. 

Side pits were first installed at the new 
depot which was built at Neasden on the site 
of the old Metropolitan Railway works. Three 
roads so arranged at the depot enable the 
servicing of six trains at any one time. In 
two cases the pits are shallow and were designed 
for use with surface line stock, the remaining 
road with deep pits being for use with Tube 
stock. 

As can be seen in the photographs we 
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reproduce, the side pits might be considered 
as an extended centre pit through which run 
two parallel concrete walls, carrying longi- 
tudinal sleepers, on which running rails are 
fixed. The deep side pits are 3ft 8in deep and 
lft 9in wide, the dividing walls being lft 
6in thick at the top, increasing to about Ift 
10in at the bottom. The shallow pits are only 
2ft deep but otherwise the dimensions are’ 
approximately the same. Cross passages are 
provided at intervals, giving access to the 
centre pit, the rails being supported at these 
points by steel joists placed across the gaps 
in the wall. Drainage is almost unnecessary 
but any water which might gain access would 
drain down through the cross passage into the 
centre pit, where it would fall into the sump 
provided and be dealt with in the normal way. 
Admittance to the side pits can be obtained 
by way of flights of concrete steps at each end. 

We are informed that the provision of these 
side pits has been amply justified and access 
to all ordinary truck parts has been greatly 
simplified, indeed, some parts of the equip- 
ment could hardly be dealt with otherwise, 
whilst work on regenerative stock is also greatly 
facilitated. . 

At the newly-built London Transport depots 
at Hainault, Ruislip and Aldenham, several 
roads have been equipped with the new side 
pits and their use will become general in all 
prospective London Transport depots. It is 
also possible that certain roads in existing 
depots will be rebuilt with side pits. As the 
result of the experience so far obtained, the 
shallow side pits are preferred and they will 
become the prototype for future design. 
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The First Commercial Axial 
Flow Blower 


THROUGH the generosity of a Tyneside firm, 
another historic machine has been presented 
to the Science Museum at South Kensington, 
London. This machine 
is the first commercial 
axial-flow turbo-blower 
and was constructed 
by C. A. Parsons and 
Co., Ltd., at its Heaton 
Works, Newcastle-upon- 
Tyne, in 1901. It was 
supplied to the Cookson 
Lead and Antimony 
Company, Ltd., of the 
Howden Lead Works, 
Willington Quay-on- 
Tyne. 

The machine was 
required to supply the 
blast for a lead-smelt- 
ing furnace, its duty 
being to deliver 3000 
cubic feet of free air per 
minute at a gauge pres- 
sure of 1? lb per square 
inch. The blower is of 
the bladed type, con- 
sisting of twenty pairs 
of rows of blades, ljin 
high, on a shaft diameter 
of 9Zin. It operated at 
a speed of 4000 r.p.m. 
and was driven by acon- 
tinuous current motor 
of 50 h.p. 

The blower was in 
continuous service till 
the year 1916, and thereafter was used as a 
standby until finally dismantled in 1937. 

The photograph of the machine prepared 
fur the Museum, reproduced above, shows the 
arrangements which have been made for the 
cover to be permanently lifted, so that the 
internal blading can be examined. Enlarged 
photographs of a modern gas turbine, which 
are mounted on the cylinder cover, enable a 
comparison to be made with the present-day 
type of axial-flow compressor. 

The complete blower was given to C. A. 
Parsons and Co., Ltd., by the Cookson Lead 
and Antimony Company, Ltd., for presentation 
to the Science Museum. 


First COMMERCIAL AXIAL FLOW 
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A Maximum Power Demand 
Alarm Device for Factories 


SuHortity after the fuel crissis last ear the 
Glacier Metal Company, Ltd., of Alperton 
Middlesex, developed and installed iy ite 
works a simple yet effective audible warp} 
system for its employees to promote economy jn 
fuel consumption. In the opinion of the manage. 
ment of this company, the avoidance of ghyt. 
down as a result of power cuts does not reg 
entirely with those who produce the coal by 
also with those who use the power. An. intel. 
ligent approach and a co-operative attitude 
must therefore be adopted towards fxg 
consumption if industry is not again to be 
seriously inconvenienced by another crisis 
With this in mind, it was decided tha 
one sure way of notifying the employer 
in the works of the fact that too much 
power was being used was to give some 
audible warning signal when the total kVA. 
power load exceeded a permissible maximum, 
Experience has shown that, when the warni 
signal resounds, people immediately take 
notice and switch off unnecessary lights or 
unattended machines. 

The system is only applicable when 
the voltage used is maintained reasonably 
constant, and where the load is evenly dis. 
tributed between the phases. On this basis 
it can be assumed that the current, as measured 
by an ammeter in one of the three lings 
is directly proportional to the kVA demand, 
For the audible warning the Glacier Metal 
Company uses a buzzer coupled to the public 
address’ system installed throughout the works 
and offices. This buzzer produces an unmistak. 
able loud, intermittent note which can be 
heard in all parts of the establishment. 

The device as originally installed consisted 
simply of an ammeter connected as described 
above in one of the three lines, and fitted with 
contacts which could be set so as to close 
at a point which represented the kVA demand 





BLOWER 


at which the audible signal was desired. ‘I'he 
closing of the ammeter contacts operated a 
relay which in turn operated the buzzer in 
the public address system. 

This simple system had the disadvantage 
that it sounded the warning for instantaneous 
peak loads as well as for consistent overload- 
ing. This served no useful purpose and was 
sufficiently annoying to detract from the sense 
of urgency which could be implied by limiting 
the signal to overloads, lasting for at least 
some minutes. For this reason there has now 
been added a thermal delay switch which holds 
back the sounding of the alarm until the over- 
loading has been maintained for three minutes. 


. 
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DESCRIPTION OF SECOND UNIT 
T is perhaps necessary, before describing the 
unit, to give some indication of the ship 
arrangement (Fig. 13), as this had some bearing 
on the subsequent development of the unit. 


Fic. 13-MOTOR VESSEL 


The lay-out from bow to stern consisted of :— 

(1) Pump room containing one of the pump 
units. 

(2) Engine-room housing the 85 h.p. Petters 
propulsion engine. 

(3) Tank storage space capable of bulking 
25 tons of cut weed (subdivided into forward 
and aft tanks, which in turn were subdivided 
into three sections, port, centre and starboard 
tanks). 

(4) Crew quarters for four men. 

Above the tank storage and mounted on a 
swivel mounting on deck was a 4ft square dis- 
tribution tank (Fig. 14), with movable 2ft 
wide weirs at either end (fore and aft) leading 
the water and entrained weed to two wire mesh 





FIG. 14—DISTRIBUTION TANK AND CONVEYORS 


conveyors, and arranged to deposit the weed in 

diagonally opposite storage tanks and discharge 

the water overboard. The wheel house, 

entrance to crew quarters, galley, &c., were 
* Scottish Seaweed Research Association 








Seaweed Harvesting Methods 


By WILLIAM MACKENZIE, M.I.E.S.* 
No. Il—(Continued from page 339, October 10th) 
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deck distribution tank for distribution to the 
storage tanks. The cutting head and boom 


immediately aft of the conveyors on the deck. 
The IP ox ya | unit (mounted forward) 
consis' of a 6in Pulsometer full-way pump 
directly coupled to the three-speed gear-box of 
the 30 h.p. Ford ‘‘ V.8 ” engine, both mounted 





FiG. 15-UPPER SIDE OF 


CUTTING HEAD 
were designed to allow working to a depth of 
5 fathoms below sea level. 


DETAIL SPECIFICATION 


The cutting head (Figs. 15, 16, 17) was of sea 
water resisting alloy and housed two 18in tip- 











on two Qin by 34in = 
M.S. channels, so con- Cutter | 
structed as to form an Knives 
oil supply tank in which 
the 3in hydraulic oil 
pump was fitted. The 
hydraulic pump was 
chain driven from the 
Ford engine and water 







Flexible Armoured 









pump coupling and Orage Port | | (oe <i 
supplied power to the H\y __ Openings S Suction Hose 
submarine oil motors XS ; _Tubular Skids 
mounted on the upper = —P 








UNDERSIDE OF CUTTING 
HEAD SHOWING PORT 
OPENINGS & CUTTING KNIVES. 


“THE ENGINEER™ 


side of the cutting head. 
The 6in Pulsometer 
pump, which was con- 


@ 


FiG. 16-ARRANGEMENT OF SECOND CUTTING UNIT 


to-tip cuttirig knives directly driven at 880 
r.p.m. by the two submarine oil motors mounted 
on the upper side of the cutting head. Suction 
ports, 2in wide, formed at the periphery of the 
cutting headby the cover plates on the under- 
side of the head, extended halfway round the 





FiG. 17—-UNDER SIDE OF CUTTING HEAD 
WITH COVER PLATES REMOVED 


path swept by the knives and communicated 
with the 6in suction boom. 
The water pump, manufactured by Pulso- 





nected vid 8in bore cast iron pipes, a ship-side 
bend, reinforced 6in bore rubber suction hose, 
and a wooden boom, to the suction ports in the 
cutting head, pumped water and entrained 
weed from the vicinity of the cutter to the 4ft 





meter Engineering Company, Ltd., Reading, 
was a 6in fullway’ centrifugal type pump, 


designed to pump 1100 gallons of water per 


minute against a total head of 15ft at 550 r.p.m. 
The main drive was from the 30 h.p. Ford 
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“V.8” engine, fitted with a three-speed gear-box 
to facilitate testing the pump at various speeds. 

The 3in oil pressure pump, manufactured by 
Power Specialities, Ltd., Slough, Bucks, was a 
rotary type pump, designed to operate at 
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in October, 1943, “‘ Prospecto ’’ proceeded to 
the Tail of the Bank for trials of machinery, 
after which she proceeded to Oban, where 
pumping tests commenced. 

At the preliminary trials the Ford ‘“ V.8” 





Fic. 18—SHORE DISCHARGE CONNECTION 


1000 r.p.m. with a maximum oil pressure for 
continuous rating of 500ib per square inch, 
requiring 12-5 gallons of oil per minute and 
developing under these conditions 3.9 h.p. 
This pump was fitted with an eccentric rotor 
carrying spring-loaded plungers. 

The submarine oil motors, manufactured by 
Power Specialities, Ltd., to operate in con- 
junction with the oil pressure pump, were, 
unfortunately, purchased under conditions 
similar to those imposed with the supply of the 
hydraulic equipment used with the first unit. 

The 6in suction boom, manufactured by 
McGruir and Co., Ltd., Clynder, Dumbarton- 
shire, measured 32ft 9in in length and was fitted 
with metal shoes at either end to facilitate the 
attachment of reinforced rubber suction hose. 


TESTING OF THE SECOND UNIT 
On the completion of fitting out at the Clyde 


AN) ; Stationary Knife Riveted to Cover Plate 









Cutter Knives —_ 


Se 
—— 








Cutter Knife 


Port Opening 


engine was found to be overheating and sea 
water cooling was installed. On further trials 
the pumping systems were found to be satis- 
factory, but the oil pressure pump failed. Con- 
siderable difficulty was experienced in removing 
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the method of discharging the cargo was teste 
and responded satisfactorily. The 
recorded at this test show that the cut Wea 
was discharged ashore against a total head of 
25ft to a shore tank 330 yards away with the 
Ford engine in second gear (Fig. 18), 

The hydraulic winch (Fig. 20), which had been 
fitted, was found to be ineffective, as it NECEgs}. 





FIG. 20—HYDRAULIC WINCH 


tated the boom remaining outboard, and conse. 
quently a tractor winch, coupled to the 
hydraulic oil system, was installed, enabling 
the complete boom and cutting head to be 
neatly stowed inboard during a sea passage, 
This winch, supplied by C. M. Hesford and Co, 
Ltd., Ormskirk, was a standard expanding 
clutch type machine, chain driven from a 
hydraulic oil motor mounted on a prepared 
base and bolted to the deck aft of the wheel. 
house. 

On Thursday, November 25, 1943, the spare 
hydraulic oil pressure pump failed and a third 
pump was fitted. Testing continued and on 


TaBLe I 
Ford * V.8 "’ Engine. 6in centrifugal water pump. Hydraulic 
—_——_ ——_—-_— -—_——--- -- | x? - ———-——} oil system 
Vacuum Weirs Total in Ib per 
Gear. R.p.m. R.p.m. Ib per sq in ———-——-—_ ———-———____ —gallons sq in. 
{ F. A. per min. 
Second 900 500 25 4}in 4tin 1052 450-500 


this pump from the very inaccessible tank 
situated in the base of the pumping unit and an 
external tank was designed and a replacement 
oil pressure pump fitted. 

By supplying water from an external source 
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FIG. 19—MODIFICATIONS DESIGNED TO PREVENT CHOKING AND 





January 9, 1944, 0-75 ton of weed was cut in 


fifteen minutes, but weed choking the suction 
ports and draping over the head caused con- 
siderable inconvenience. Nets were fitted to 
the skids and small stationary knives were fitted 
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at the extremities of the suction ports (Fig. 19), 
ut both modifications effected only slight 
_owovernent. As a result of further trials 
conducted on January 13, 1944, it was decided 
to attempt to improve the cutting rate and to 

ify the cutting head to enable Laminaria 
cloustoni frond to be harvested instead of the 
gofter and more easily cut Laminaria saccharina 
and Laminaria digitata. 


TaBLe II.—Records of Cutting 
sbruary 8, 1944: ony L. Cloustoni and L. Digitata 
A 'rond 











Cutting 8 Remarks. 
(min.). 0 
95... & «. «.. Gear-box overheated 
9... %& .. ... Suction port choked 
$... ll... ... Gear-box overheated 
ll... 75 ... «.. Suction port choked 
ee Suction port choked 
ibe we Suction port choked 
SS Suction port choked 
miu. 8 Suction port choked 
6. 4 Seanti port ear Saar 
see. ce Suction port choked 
17... 35 Sucti rt d 
7. it. Finished outing 
ebruary 10, 1944: Cutting L. Cloustoni periodically 
: L. Saccharina Frond 
Cutting Stopped Remarks. 
(min.). (min.). 2 ; ; 
Mis. 7 Fish poomet in suction port 
et. Lune 
7. 5 Root and large stone in port 
ar Modification to side nets 
a! Modification to side nets 
14... 22 Attachment of guide net 
es... On Paes cect ; ion ye — net 
33. 9 - Suction port 
Tr. are Finished cutting 
February 14, 1944; ay | L. Cloustoni and L. Digitata 
rond 
Cutting Stopped Remarks. 
(min.). (m1n.). ; 
131 ... 10 ... ... Suction port choked 
100... 5 Air lock 
ee ase” oe Air lock 
id Finished cutting 
February 16, 1944: Cutting L. Cloustoni and L. Digitata 
Cutting Stopped Remarks. 
(min.) (min.). 
18:0... — Finished cutting 


Circular discs, 10in diameter, were fitted to 
the cutting knives (Fig. 21) to give increased 
rigidity, and reports for February 8 and 10, 


% thick Plate 











OF CUTTING HEAD 





° UNDERSID 
i. SHOWING MODIFIED KNIVES WITH 
4 THICK PLATE DISCS FITTED. 








Distance Piece Fitted 
to Give Clearance 
for Modified Knife R 


Fic. 21-Disc FITTED TO CUTTING KNIVES 


1944, reproduced below, show that some 
measure of success was obtained, although con- 
tinuous running was still prevented by weed 
choking the suction ports and draping over the 
cutting head. 

Taste ITI.—Analysis of Cutting = 
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Stopped, Que to: | 8.2.44. | 10.2.44.] 14.2.44.| 162.44. 





Suction port choked...| 138 2 1 -- 
Overheated gear-box| 16 a ~ ae 
on Ford “V.8” 
Modifiat 
ification to nets...) — 60 a“ — 
MBM oui sew es _ 


10 _ 




















aang taking place only when p : 
» Time lost returning to starting point or turnin, 
at end of weed bed shown in Table YY ener eoleme 
“Time Lost (Min.).” Note: The time lost referred to 
sin addition to stoppages for adjustments or breakdown. 
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From Table IV it will be seen that much time 
was lost due to returning to starting point and 
the inability to work against a fast tide on 
account of the boom being planed upwards 
from the sea bed, thereby causing the cutting 
head to lose contact with the seaweed. 


Taste IV.—Cutting Rates 








Total | Time | Actual | Quantity) Cutting 
Date time lost cutting | of weed | rate 
(min.). | (min.) time |collected.| (cwt. 

(min.) | (tons) |per min.) 

8.2.44 168 —_ 168 3-5 0-42 
10.2.44| 241 120 121 4-5 0-74 
14.2.44| 354 234 120 5-5 0-91 
16.2,44 180 50 130 4-75 0-73 




















A temporary planing plate to counteract this 
movement (Fig. 19) was fitted and within limits 
proved satisfactory. 

At the tests conducted on February 14, 1944, 
a guide net was fitted at the rear of the suction 
ports; this retarded the frond just long enough 
to assist the cutting (Fig. 19). A large net was 
also fitted from the underside of the suction 
boom to the forward end of the cutting head, 
and it produced the desired effect by leading 
the weed to the suction port and stopping the 
frond draping over the cutting head (Fig. 19). 


(To be continued) 





North of Scotland Hydro- 
Electric Board Distribution 
Scheme for Seil, Luing and 
Easdale 


THe North of Scotland Hydro-Electric 
Board has published its distribution scheme 
for Seil, Luing and Easdale, which will provide 
electric power for the slate quarrying industry 
of the islands. The scheme, shown in the 
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SEIL, LUING AND EASDALE DISTRIBUTION 
SCHEME 


accompanying sketch map, consists of trans- 
mission lines from Clachan Bridge to Tobero- 
nochy, with branches to Ardencaple House, 
Balvicar, Ellanbeich, Easdale and Cullipool. 
Power will be provided by the Grampian 
Electricity Supply Company. Overhead lines 
will span Clachan Sound and Cuan Sound. 

The Electricity Commissioners have approved 
of the scheme on the Board’s assurance that 
it will be proceeded with in stages, after having 
received the Commissioners’ financial sanction 
for each stage. 
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The first stage proposed by the Board will 
consist of a line from Clachan Bridge to Balvicar 
village. This will also bring an electircity 
supply to the Balvicar quarry, for use in pump- 
ing, winding, cutting and dressing of slate. 

The Board will extend supplies as soon as 
financial authority can be obtained and materials 
are available, 


—————___ 


Continental Engineering News 


The Albert Canal 


The Albert Canal, heavily damaged 
twice during the war, is again available for 
navigation. Completed some time before the 
outbreak of the hostilities, the Albert Canal 
constitutes an important link between the 
industrial area of Liége and the port of Antwerp. 
The main waterway, which is eighty miles 
long, takes its origin on the left bank of the 
Meuse, just above the Monsin Weir. The canal 
is able to accommodate craft of, 2000 tons 
carrying capacity, so that all Rhine barges 
may enter and use it. Canal bank protection 
consists of dry stone pitching, laid on a bed 
of gravel and butting a concrete toe wall. 
The Albert Canal has no dividing reach and 
there are only six locks between the Meuse 
at Liége and the docks at Antwerp. The locks 
are provided with twin locking chambers, whose 
internal dimensions are 448ft by 52ft. Before 
the war the canal was crossed by sixty-six 
bridges, of which fifty-four were steel struc- 
tures and twelve reinforced concrete struc- 
tures. Among the steel bridges, many of which 
were assembled by welding, there were twenty- 
six lattice girder bridges, twenty-five Vierendeel 
bridges, and three bascule bridges of the Strauss 
type. All bridges, as well as all locks, were 
destroyed. At present only a few structures 
have been rebuilt permanently, other bridges 
being replaced by temporary structures. The 
operation of filling the canal with water 
extended over twenty-three days. It may be 
of interest to recall that the construction of 
the Albert Canal took ten years, at a cost of 
about 2,000,000,000 Belgian francs (pre-war 
value). 


Clearing the Port of Flushing 

Although the Port of Flushing can 
already be reached by practically all sea-going 
vessels, the wrecks which lie in the mouth of 
the harbour still constitute a hindrance. The 
authorities concerned are doing their best to 
clear this important Dutch port entirely. The 
last obstacles to be removed were formed by 
two ferryboats, ‘“‘ Hendrik’ and “ Juliana,” 
which were sunk in the middle of the entrance, 
and, in addition, a Hansa-boat. Recently 
the wreck of the Hansa-boat was removed, 
while the “ Hendrik ’” was also raised. The 
latter will probably be repaired and will resume 
its-service. Works are now in progress upon 
the ‘“ Juliana,”’ which it is hoped will be also 
salvaged. Outside the port there is a wreck 
of a new steamer, sunk by the Germans and 
raised by the Allies after the liberation. The 
remains of this ship will be shortly blown up 
by depth explosive charges. 


Underground Railway in Leningrad 

The five-year plan, 1946-1950, for the 
development and modernisation of the Soviet 
economy, contains a provision for the con- 
struction in Leningrad of an underground rail- 
way. The main object of this railway is to 
improve communications between the industrial 
area of the city, with its centre, and the rail- 
way stations of the Baltic, Vitebsk and Moscow. 
Works on the first line, which will be 74 miles 
long, are already in progress. The whole 
scheme comprises three main lines, with an 
overall length of 25 miles. Works are estimated 
at about 1,300,000,000 roubles. They will 
require earthworks amounting to 1,300,000 
cubic yards. About 335,000 cubic yards of 
concrete and reinforced concrete will be placed 
inthe contract. Tunnels will be built at greater 
depths than in Moscow and soil-freezing methods 
will be used in order to consolidate the ground, 
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Industrial and Labour Notes 


Rates of Wages and Hours of Labour 

Changes in rates of wages and hours 
of labour in the United Kingdom during the 
month of August are recorded in the latest 
issue of the Ministry of Labour Gazette. They 
relate to the various industries covered by 
the Ministry’s statistics, and show that there 
was an te increase estimated at approxi- 
mately £340,000 in the weekly full-time wages 
of about 840,000 workers. Most of the people 
whose wage rates were increased during August 
were agricultural workers in England and 
Wales, although among other groups affected 
were railway workers employed by the London 
Passenger Transport Board and in Northern 
Ireland. For the railway workers employed 
by the L.P.T.B. there was a general increase 
of 7s. 6d. a week, with larger increases in 
certain grades, while for main line railway 
employees in Northern Ireland, the wage 
increases were, generally, 6s. a week, plus 2} per 
cent calculated on present rates for adult 
workers, and 3s. a week, plus 1} per cent, for 
juniors. In the first eight months of this year, 
it is estimated that approximately 2,612,000 
workers in fourteen different industry groups 
received wage increases amounting to £831,800 
weekly. Of this total, wage increases to 130,500 
workers in the metal, engineering and ship- 
building industries amounted to £41,600 a 
week. In the corresponding period of 1946, 
net increases in the weekly full-time wages of 
6,700,000 workpeople in various industries 
totalled £2,350,000. : 

With regard to hours of labour, the changes 
reported to have come into operation in August 
resulted in an average reduction of 3? hours 
a week for about 250,000 workers. Amongst 
the industries and services involved were 
civil engineering construction, in which the 
normal working week beyond which overtime 
rates become payable was reduced from forty- 
eight hours, averaged over the year to forty- 
four hours throughout the year; the railway 
service of London Transport in which the 
standard working week was reduced from forty- 
eight to forty-four hours; the cutlery industry 
in which the normal weekly working hours 
beyond which overtime rates become payable 
were reduced from forty-eight to forty-four ; 
the asbestos cement industry, in which the 
normal weekly working hours were reduced 
from forty-eight to forty-five, or from forty- 
seven to forty-four, according to district ; 
and the freight and passenger sections of the 
Northern Ireland rt Board, in which 
the normal working week was reduced from 
forty-eight to forty-four hours. 

During the first eight months of the present 
year, changes in working hours reported to the 
Ministry of Labour as having come into opera- 
tion have resulted in a reduction of about 
3} hours a week for approximately 4,500,000 
workers. 

Economic Affairs 

The Minister for Economic Affairs, 
Sir Stafford Cripps, resumed on Wednesday 
evening of last week the series of Press con- 
ferences on the economic situation, and took 
the opportunity to explain in greater detail 
the functions of his new office. His job was, 
he said, to co-ordinate economic policy and 
to give undivided attention to our economic 
problems at home and abroad. For this task, 
Sir Stafford stated that he had the assistance 
of the Planning Staff for the Cabinet, of the 
economic section of the Cabinet secretariat, 
and of the small unit under Mr. 8S. C. Leslie, 
which dealt with economic intelligence and 
publicity. All production and export, food- 
stuffs as well as industrial, came within his 
responsibility, and, Sir Stafford continued, 
jointly with the Chancellor of the Exchequer, 
he was responsible for matters affecting the 
balance of payments. 

Sir Stafford went on to.say that the regional 
organisation under the Regional Boards for 
Industry and the National Production Advisory 
Council for Industry would also come under 


him. He thought the important thing in trying 


to make a post like his workable was to avoid 
the setting up of a department in which a great 
deal of work, which was the responsibility of 
other Ministers, was duplicated. Depart- 
mental responsibility must be maintained, but 
it now fell to him to try and co-ordinate the 
whole economic programme through the various 
departments. Sir Stafford added that there 
would be a Production Committee of all the 
Ministers concerned, under his chairmanship, 
which would deal with that co-ordination, 
when necessary, where there were principles 
to be considered. 


Regional Export Committees 

The Presidént of the Board of Trade, 
Mr. Harold Wilson, has recently given more 
particulars as to the organisation which is 
being set up to deal with matters arising in 
the achievement of the new export targets. 
The committee already established to co- 
ordinate and direct the activities of the various 
Government departments concerned with 
exports was endeavouring, he said, to ensure 
that all the industries called upon to: play 
their part in the export drive were being 
fully consulted by the Government depart- 
ments concerned as to the assistance that would 
be required. That consultation had been 
proceeding quickly, and practically every 
industry so far met had accepted its production 
and export target—provided it could be sure 
of fuel, steel, and other necessary materials— 
and also in a number of cases, the industries 
concerned had volunteered an increase in the 
targets set. 

Mr. Wilson emphasised that as much of the 
administrative work of the export drive as 
possible should be decentralised down to the 
regions where the work was done, as he did 
not want time lost by questions being referred 
unnecessarily to London for decisions. It had 
therefore been decided to set up Export Com- 
mittees in each region, under the chairmanship 
of the Board of Trade Regional Controller, to 
co-ordinate the work in the field of the various 
regional offices of the departments concerned 
with exports, which were chiefly the production 
departments and the Ministry of Labour. It 
would be their object to see that in each region, 
as nationally, the departments worked together 
as a team. 

Mr. Wilson went on to explain that the 
job of these committees would be to settle 
difficulties arising between firms competing 
for materials, for labour and essential com- 
ponents for export work as well as for essential 
home requirements, and to see that the full 
assistance of the Government was given to 
those firms which required it for increasing 
exports to the fullest extent possible. He hoped 
that firms faced with any difficulties in the 
production field—such as materials, fuel, or 
components—or in the field of marketing, 
would make those difficulties known to the 
Board of .Trade Regional Organisation or to 
the other Production ments responsible 
for their work. The staffs of the Regional 
Export Offices had been strengthened, and 
Mr. Wilson said that those offices were beirg 
asked particularly to ensure that firms requiring 
the assistance of a number of departments 
should be dealt with, as far as possible, by 
their parent department, and not bandied 
about from one to another in the search for 
materials, components, permits, essential build- 
ing licences, and the like. 


‘¢ Leisurely and Cautious Measures ”’ 

In a survey of the problems of indus- 
trial reconversion, published in the District 
Bank Review, reference is made to the leisurely 
way in which we seek to resolve our prob- 
lems. It is pointed out that even the present 
emergency legislation does not dispose of the 
paradoxical situation wherein this year a 
five-day week has been widely adopted and 
yet hard-pressed industry has been called upon 
to work overtime so as to increase production 
of vital supplies. One realises how irrational 
this is when it is considered that, because the 


producers of key materials have been the fir 
to get a shorter week, the rest of ind 
cannot, through the lack of such produeta 
now work longer hours and so play its part, 
The survey comments also on tho my), 
distribution of labour, saying that a partial 
explanation is the unattractive naturo of thy 
employment offered, although the enor 
experience seems to show that there is a mony 
deep-seated reason since the modern degin, 
is for high pay with minimum manual laboy 
It is added that into this there should no 
necessarily be read a disinclination for hap 
work, but rather a growing attachment to the 
ideas that machines dispose of drudgery, tha 
they should be as readily available for producing 
peacetime manufactures as for wartime muyj. 
tions and equipment, and that the lack of 
mechanical contrivances is a reflection on good 
management. It is suggested that, in the light 
of present shortages, such an outlook is yp. 
reasonable, and workers who, on these grounds 
remain unresponsive to the need for produ. 
tion, place a brake upon economic and socia| 
progress and so bring about their own undoing, 


Iron and Steel Production 


Tron and steel production in the United 
Kingdom again showed an increase during the 
month of September. Pig iron output averaged 
150,100 tons weekly, which represents an 
annual rate of 7,805,000 tons. In the precedi 
month and also in September, 1946, the annual 
rate of output was 7,660,000 tons. Production 
of steel ingots and castings rose substantially 
in September, and average 266,200 tons 
week, which corresponds to an annual rate of 
13,841,000 tons. It is noteworthy that this 
rate of production is the highest recorded for 
any month since March, 1943. In September 
last year, steel production was running at an 
annual rate of 12,402,000 tons. 

In announcing these figures, the British 
Iron and Steel Federation points out that the 
continued maintenance of a high rate of steel 
production depends primarily on the imple- 
mentation of the coke allocations and on the 
return to the steelworks of all possible scrap 
supplies. 


Miners’ Hours and Wages 
A specially convened delegate con- 
ference of the National Union of Mineworkers 
held on Friday last agreed to proposals for 
working longer hours in the mines for the next 
six months. 

It will be recalled that the matter of extended 
working hours was originally raised by the 
Prime Minister in his “crisis”? speech on 
August 6th, when he announced that the Govern- 
ment had put forward to the mineworkers’ 
leaders a proposal that there should be, as 
an emergency measure for 9 limited period, 
an extra balf-hour’s work a day. Subsequently, 
as an alternative, the miners suggested Satur- 
day work and discussions on the matter have 
been continued for several weeks past between 
the union and the National Coal Board. One 
proposal made was that each mining locality 
should be left to decide which of the alternatives 
it would adopt. The union executive finally 
decided to recommend the acceptance of this 
lest proposal. The agreement now made does 
not conflict with the five-day week arrange- 
ments, as whether an additional half-hour per 
shift or a Saturday shift are adopted, the extra 
time will be paid at full overtime rates. The 
longer week is expected to begin on November 
lst, and it is understood that the present agree- 


ment will end on April 30, 1948, unless the 


Government makes another approach on the 
matter in the meantime. 

The executive of the National Union of 
Mineworkers bas also been considering the 
subject of miners’ wages, a matter which, 
in its turn, was discussed at last week’s delegate 
conference. It is reported that a-£1 increase 
in the minimum rate has been suggested, 
and that the union executive will: shortly 
open negotiations on this basis with the National 
Coal Board. 





Oot. 
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French Engineering News 


(From our French Correspondent) 


Paris, October 10th. 


The Charles mine, opened by the Roche- 
jy Molisre Company recently, is divided into 
two separate sections, with two groups of 
two independent cages. Equipment com- 

seg two distinct winding machines, with 
two identical Koepe pulleys installed in a 
j2m by 28m chamber, served by a 20-ton 
gwivel bridge. Cars with a capacity of 3 cubic 
metres are used in the mine. A double shaft 
ig used with one compartment for rich coal 
from the Combes seam and another for poorer 
coal from the Isaac pit. The cars, which are of 
ll-welded pressed steel construction, each weigh 
1350kg empty, ensuring robustness and dura- 
ability rather than economy in weight. Points 
particularly studied were the couplings and the 
wheels. The cars can be uncoupled with one 
hand but cannot be uncoupled when moving ; 
sack between cars has been reduced to a 
minimum. The wheels are forged in chrome- 
molybdenum electric steel. Rubber buffers 
are mounted on a forged steel beam, which 


supports the coupling. A loading indicator. 


at the end of the car gives six positions, 
showing the level in each car. Use of the 
cars has stepped up output by 15 to 20 
per cent. The only difficulty experienced is in 
braking, where long trains are involved, 
and the builders are now studying possibilities 
of adapting braking to enable high speed to 
be maintained even when loads up to 100 tons 
are carried. 
» * * 

The Signals and Electrical Firm at Riom, 
which was recently ravaged by fire, has not 
sustained losses as serious as was at first sup- 
posed and most of the machine tools have 
been recovered. They are to be removed to a 
new factory and work will probably be resumed 
in two or three weeks. Althdugh output will 
show some reduction, in four or five months 
it is expected to be normal again. 

> 


As from December 15, 1947, the Génissiat 
hydro-electric plant will begin to generate 
its first kilowatts for France. A second group 
of alternators will be ready at the end of the 
winter, and by Autumn, 1949, the plant will 
be producing 1,800,000,000kWh a year, with 
five groups in service. The dam is 180m long, 
103m high and 120m wide at the base. Forced 
conduits, 6m in diameter, feed water to the 
turbines, which take 120 cubic metres of water 
per second. The alternators line an immense 
chamber at the foot of the dam, in which two 
travelling cranes have been installed. The 
plant will be operated for maximum output 
at all seasons. The Rhone flow will have been 
regulated by an artificial lake 23km_ long, 
and the fall will be 60m, compared with 20m 
at the Dniepropetrovsk dam. Excess water 
will be drawn off by two galleries with a flow 
of 2500 cubic metres and 5000 cubic metres 
a second. 

* * ~ 


Apart from the Orne bridges, which have 
yet to be re-established, the Société Normande 


de Metallurgie is now able to make use of’ 


communications which satisfy its needs for the 
moment. Considerable clearance work had 
to be undertaken by the company, including 
the removal of 220,000 tons of rubble by the 
end of 1946. All road networks in the plant 
have been restored, and out of the 70km of 
railway track used by the company, 30km 
have been restored. . The shortage of materials 
and rails is holding up further work at present. 

construction of industrial buildings is now 
going on and work on the repairing of elevators 
and blast furnaces is nearing completion. 
The wire mill, boiler works and foundry have 
all been considerably enlarged. Many items 
of plant and machine tools have been repaired, 
and by the end of last year over 100 
were installed, including fifteen travelling 
cranes and seven rolling mills. Ten wire and 
‘three barbed-wire machines had produced over 
5200 tons by the end of the year. 
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Notes and Memoranda 


Rail and Road 


VauxHaLL Epvcation Scueme.—Sir Charles 
Bartlett, ing director of Vauxhall Motors, 
Ltd., announced recently that the firm proposes to 
appoint an education officer to formulate and bring 
into being a scheme for vocational and general 
education and training of both young and old 
employees. The scheme, he said, would deal with 
the education and training of young people up to 
and including the age of eighteen; and the pro- 
vision of all possible facilities for the further train- 
ing and education of adults, where it could be shown 
that such education was desired or would be helpful 
and appreciated. 

U.S. Tour or Rotis-Royce anp BENTLEY Cars: 
—On Thursday of last week, October 9th, Sir 
Stafford Cripps, Minister for Economic Affairs, 
accompanied by Mr. J..H. Wilson, President of the 
Board of Trade, gave a send-off to a driving team 
which will tour the United States with four Rolls- 
Royce “Silver Wraith” motor cars and three 
Mark VI 4}-litre Bentleys. The team will be in the 
charge of Mr. J. E. Scott, sales manager of Rolls- 
Royce, Ltd. A total distance of some 20,000 miles 
is planned to be covered, with demonstrations in 
the principal cities from coast to coast. Sir Stafford 
Cripps examined the cars, which are all fitted with 
luxurious coachwork, and remarked that those were 
the sort of luxury articles which were encouraged 
to be made for sale abroad. Wishing the team good 
luck, he congratulated the makers mn turning 
out articles which were right up to the finest pre-war 
standards of workmanship. 

WorxkMEn’s Tickets.—The arrangements for 
the issue of workmen’s tickets on the main line 
railway services and the railway, tramway and 
trolley vehicle services of the London Passenger 
Transport Board have been reviewed in the light 
of the rearrangement of hours of work in industry 
to meet the present national needs. Workmen’s 
tickets continue to be issued on the above- 
mentioned services on weekdays, on production 
of a card of identity issued or authorised by the 
railways or the Board, and signed by employers, 
to workmen coming within the categories of artisans, 
mechanics and labourers who are required to work 
shifts or regular turns of duty beginning in the 
afternoon or at night. As from Monday, October 
20th, workmen’s tickets will also be issued on the 
above-mentioned services on weekdays to workmen 
coming within the categories of artisans, mechanics 
and labourers, who are required, as a consequence 
of local rota schemes—that is, schemes adopted for 
the purpose of spreading the power load—to travel 
between the time when the issue of workmen’s 
tickets normally ceases and twelve noon. For this 
purpose a special card of identity will be necessary. 
Requests for these cards must be made by the 
employer to the railway concerned or to the Board, 
which may require evidence that such request is 
made in consequence of the operation of a local rota 
scheme. When the holder is also required to work 
afternoon or night turns of duty as a consequence 
of a local rota scheme, the card will be endorsed 
by the railway concerned or by the Beard to that 
effect. Workmen’s tickets will be issued on the 
above-mentioned services on Sundays at any time 
to artisans, mechanics and labourers, travelling to 
work, on production of one or other of the authorised 
cards of identity specially endorsed. 


Air and Water 


THE CHAMBER OF SHIPPING.—At a recent meeting 
of the Council of the Chamber of Shipping of the 
United Kingdom, the President, Sir Ernest 
Murrant, said that the organisation of the Shipping 
Advisory and Allocation Committee had been com- 
pleted, and there was every indication that the new 
organisation, which came officially into existence 
on October Ist, would operate efficiently and to the 
satisfaction of the industry and the Ministry. The 
President also referred to the meeting in Antwerp 
of the Comité Maritime International, the first to 
be held since the war. He said that the main value 
of the conference was that it re-established the 
Comité Maritime as an organisation essentially 
composed of shipowners and other business interests 
and maritime lawyers responsible for preparing or 
amending international conventions affecting ship- 
ping in the field of maritime law as distinct from 
solely technical questions. It was hoped that the 
governments would respond to the proposal of the 
Comité Maritime that these matters should con- 
tinue to be dealt with by the Brussels Diplomatic 
Conference, as was the case before the war. The 
Council decided to reconstitute the Post-War Port 
Organisation Committee, and a small joint yaw 
committee representing the Chamber and the 


Liverpool Steam Ship Owners’ Association is to be 
set up. This committee will be supplemented as 
necessary by drawing on expert assistance from the 
different districts in relation to proposals which 
may be under consideration by the Transport Com- 
mission in regard to port organisation, on which, 
in accordance with the terms of the Act, the Com- 
mission is required to act in consultation with the 
industry. 

CaNaL CARRIERS TO BE DECONTROLLED.— 
Canal carriers whose undertakings were brought 
under Government control during the war have 
been notified by the Minister of Transport that 
control will cease as from January 1, 1948. A 
similar notification has been sent to the Bridgewater 
Department of the Manchester Ship Canal Company. 
Except for the Bridgewater Canal, all the controlled 
canals are scheduled in the Transport Act for transfer 
on the same date to the British Transport Commis- 
sion. Carriers, as such, are not included in the sche- 
dule. The Minister has also given notice that the war- 
time &rrangement under which canal carriersreceived 
a subsidy on the transit tolls paid by them to canal 
owners will be terminated on December 31st next. 
During the war the subsidy was paid at the rate 
of 50 per cent of the canal tolls. Since the beginning 
of 1946 the rate has been reduced to 334 per cent, 
and the subsidy has been limited to tolls on certain 
traffics only. 

Miscellanea 

U.S. Honour ror Dr. H. J. Goucu.—The Medal 
of Freedom with Silver Palm has been awarded by 
the United States Government to Dr. H. J. Gough, 
F.R.S., a Vice-President of the Institution of Mech- 
anical Engineers, in acknowledgment of his relation- 
ship and collaboration with the U.S. Service Depart- 
ments during the recent war. The citation says 
that “‘ as an engineer-scientist and leading authority 
on strength of materials, and as Director-General 
of Scientific Research and Development in the 
Ministry of Supply, he was responsible for much of 
the British programme for the. development of 
ground force weapons, actively co-operating in 
establishing and supporting throughout the war 
arrangements for the Anglo-American exchange of 
important relevant information.” 


INCORPORATED PLANT ENGINEERS.—At a meeting 
held recently in Bristol, it was decided to form a 
Western Centre of the Institution of Incorporated 
Plant Engineers. The chairman, Mr. L. G. North- 
croft, M.I. Mech. E., explained that the objects 
of the Institution were to further the interests of 
the profession of works and plant engineers; to 
formulate standards of knowledge, training and 
experience and to spread information in every 
branch of plant engineering; and to promote the 


' education of students in the profession of plant 


engineering. Mr. Hadleigh S. Seaborne, the 
general secretary, said that the Institution was 
developing rapidly and in a period of less than 
twelve months membership had exceeded the 600 
mark. The Institution had the strong support of 
the Ministry of Fuel and Power and the Ministry of 
Education. A steering committee for the new 
branch was formed and will function until the end 
of the year. a 


ResaLtE Price MAInTtENANCE COMMITTEE.—The 
President of the Board of Trade announced in the 
House of Commons on August 7th that he was 
appointing a committee under the chairmanship of 
Mr. G. H. Lloyd Jacob, K.C., to make a general 
inquiry into the practice of resale price main- 
tenance. It has now been stated that the members 
of the committee will be Mr. J. R. M. Brumwell, 
of the Stuart Advertising Agency; Dame Anne 
Loughlin, Trades Union Congress; Mr. John Ryan, 
of Metal Box Company, Ltd.; Mr. H. G. Sharp, 
formerly actuary of the Scottish Widows’ Fund and 
Life Assurance Society; Mr. Henry Smith, M.A., 
Vice-Principal of Ruskin College, Oxford; and 
Mr. R. E. Yeabsley, Accountant Adviser to Board 
of Trade. Mr. R. R. D. McIntosh and Mr. R. W. 
Gray, of the Board of Trade, will be joint secretaries. 
The committee will be asked “to consider the 
practice by which minimum wholesale and retail 

rices or margins for the resale of goods are fixed 
3 producers and its effects on supply, distribution 
and consumption, and to report whether, in the light 
of present conditions and particularly of the need 
for the maximum economy and efficiency in the 
production and distribution of goods, any measures 
are desirable to prevent or regulate its continuance.” 
Any person or association wishing to offer written 
evidence should write to the Secretary, Committee 
on Resale Price Maintenance, Room 709, Board of 
Trade, Millbank, London, S.W.1l, to arrive by 
October 31, 1947, 
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Forthcoming Engagements 

s, ioe of Institutions, Societies, e., desi of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 


the meetings. In all cases, the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Chemical Society 
Thursday, Oct. 23rd. — Burlington House, Piccadilly 
W.1. Tilden Lecture, Bye Technique 
and its Chemical Significance,” E. G. - 7.30 p.m 
Illuminating Engineering Society 
To-day, Oct. 17th.—BrrmMIncHaM CENTRE: Imperial 
Hotel, Tem a eae ao Chairman's 
Address, Cc. deridge. 6 p.m. 
bet t Plant Engineers 
Tuesday, Oct. 2lst.—MaNCHESTER BRANCH: 


Engi- 
neers’ Club, Albert Square, Manchester. Three 
films by British Ropes, Ltd. 7.15 p.m. 

Monday, Oct. 27th—LzEEpDs BraNocH: Mines Depart- 
ment, the University, Leeds. Film and lecture, 
E. N. Taylor. 7.30 p.m. 

Tuesday, Oct. 28th.—Guascow Brancx : Institution of 


Engineers .and Shi builders, a “ Economic 
Use of Heat in olen H. Patterson. 
7 p.m. 


Institute of British Foundrymen 

Friday, Oct. 24th—MippLEsBrouGH BranoH: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. Social Evening 
7 

tiki Oct. 25th—E. Miputanps Brancu: The 
College, Leicester. ‘‘ Foundry Problems,” papers 
submitted by members. 6 p.m. 

Wednesday, Oct. 29th.—LonpoN BrancH: Waldorf 
Hotel, Aldwych, W.C.2. “‘ The Production of Cast 
Crankshafts,” R. B. Templeton. 7.30 p.m. 

Friday, Oct. 3lst.—FatxirK Section: Temperance 
Cafe, Lint Riggs, Falkirk. ‘The Protection of 
Metals Against Corrosion,” W. Westwood and R. I, 
Higgins. 7 p.m. ri 

Institute of Refrigeration 

Tuesday, Oct. 2lst.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, 8.W.1. 
“Factors Governing Constructional Methods in 
Low Temperature Insulation,” 8. H. W. Richards, 
and “Sandwich Construction for Insulation,” A. 
Cooper. 5.30 p.m. 

Institution of Civil Engineers 

Tues., Oct. 2lst.—Maritime Section: Great George 
Street, Westminster, S.W.1. ‘Modern Aids to 
Navigation by Radio,” H. E. Hogben. 5.30 p.m. 

Institution of Electrical Engineers 

To-day, Oct. 17th—MeasuREMENTs Section: Savoy 
Place, Victoria Embankment, W.C.2. Chairman’s 
Address, D. C. Gall. 5.30 p.m. 

Monday, Oct. 20th—LonpoN Srupents’ 
Savoy Place, Victoria Embankment, W.C.2.. 
Chairman’s Address, E. M. Hickin. 7 p.m.— 
N.E. Rapio aND MEASUREMENTS GROUP: King’s 
College, Newcastle-on-Tyne. Address by V. Z 
de Ferranti. 6.15 p.m.—MeERsEY anp N. WALES 
CENTRE: Royal Institution, Colquitt Street, Liver- 
pool. “Electrical Control of Dangerous Machinery 
and Processes,” W. Fordham Cooper. 6.30 p.m. 

Tuesday, Oct. 2ist.—E. Miptanp CENTRE: Electricity 
Showrooms, Derby. ‘The British Grid System in 
Wartime,” J. Hacking and J. D. Peattie. 6.30 p.m. 
CaMBRIDGE Rapio Group: Technical College,— 
Cambridgeshire. Chairman’s Address, R. W. 
Wilson. 6 p.m. 

Wednesday, Oct. 22nd.—TRANSMISSION SECTION : Lecture 
Theatre, Savoy Place, Victoria Embankment, W.C.2. 


SEcTION : 


Chairman’s Address, W. J. John. 5.30 p.m.— 
N.W. Rapio Grovur: Engineers’ Club, Albert 
amar Manchester. ‘‘ New Possibili in § 





, Transmission,” D. Gabor. 6.30 p.m.—W. TRaNs- 
MissIOoN Group: Merchant Venturers’ Technical 
College, Bristol. Chairman’s Address, 8. Hoggart. 
6.30 p.m. 

Ti eeharsal Oct. 23rd.—SouTHERN CENTRE : ae mona 
College, Brighton. “ Ultra-High-Speed Relays 
the Fields of Measurement and Erotection,” W. 
Casson and F. H. Last. 6.30 p.m. 

Monday, Oct. 27th.—N.E. CENTRE: Neville Hall, West- 
gate Road, Newcastle-on-Tyne. ‘Standardisation of 
Switchgear,” D. E. Lambert and J. Christie. 6.15 p.m. 
—InrorMaL MEETING: Lecture Theatre, Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ Standard- 
isation in the Electrical Industry,” P. Good. 
5.30 p.m.—S. Miptanps Rapio Grour: James 
Watt Memorial Institute, Great Charles Street, Bir- 

~ “Practical Waveguides,” L. G. H. 
Hux! 


Tuesday, Out. oak —N. Mrptanp InsTatiations Grovr : 
Corporation Electricity ment, Whitehall 
Road, Leeds. © Protective inishing of Electrical 
Equipment,” F. Widnall and ®. Newbound. 
6.30 p.m.—N.W,. TRANSMISSION Standardisation 
Club, Albert re, Manchester. “S tion 
of Power Cables,” W. H. L. Lythgoe. .m.— 
Scottish CENTRE: Royal Technical College, jorge 
Street, Glasgow. ‘‘The Application of Electrical 
Technique to the Service of Seams Other Industries,” 
H. Cobden Turner and G. M. Tomlin. 6.15 p.m.— 
Ruecsy Svus-CenTrE: Corporation Electricity 
Showrooms, Rugby. ‘“ Tooth-Ripple in 
Unwound Pole Shooe,” W. J. Gibbs. 6.45 p.m. 

Wednesday, Oct. 29th.—SHEFFIELD SuUB-CENTRE: Royal 
Victoria Station Hotel, Sheffield. ‘‘ Comparisons 
Between Gas and Electricity on the Basis of Coal 
Economy,” P. Schiller. 6.15 p.m.—N.W. CENTRE : 
Harris Institute, Preston. “ rd of Experience 
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on the Irish rd W.O'Neil, Supply System,” A. Burke 
R. C. Cuffe and W.O’ el INSTALLA- 
tions GrouP: M * Technical 
College, Bristol. Address # R. H. Rawill. 6 p.m. 


Institution of Mechanical Engineers 
Monday, Oct. 20th.—Soottish AUTOMOBILE DivIsION : 
Institution of Engineers and Shipbuilders, 39, Elm- 
bank nt, Glasgow. General meeting. 7.30 p.m. 
—N.E. Brancu: Visit to L.N.E.R. Company’s 
Works, Shildon, near Destinator, 2.30 p.m, —N. E. 
Brancu: Technical College, Darlington. ‘The 
enn Scavenge Diesel Engine,” i Desmond Carter. 


Tucodey ‘Oct, 2let—Luron Avromosme Drvision : 
The George Hotel, Luton. General meeting. 
7.30 p.m, 

Tuesday, Oct. 28th.—BrrmMineuaM AUTOMOBILE Drv1- 
sion: James Watt Memorial Institute, Great 
rpc Street, Bi ham. General meeting, 

Wednesday, Oct. 29th. —N.W. AUTOMOBILE (DIVISION : 
Engineers’ Club, Albert c 
General meeting. 7.15 p.m. 

Friday, Oct. 24th.—Storey’s Gate, St. James’s Park, 
re¥ 1, Presidential Address, Lord Dudley Gordon. 

p.m. 


Institution of Works Managers 
Wednesday, Oct. 29th.—Waldorf Hotel, Aldwych, W.C.2 
“Meeting the Industrial Power Crisis,” C. T. 
Melling. 6.30 p.m. 


Junior Institution of Engineers 


To-day, Oct. 17th.—39, Victoria Street, 8.W.1. ‘“ Maxi- 
iff, its Measurement and 


Friday, Oct. 24th.—39, Victoria Tirest, ek... ae 
Willans Engines,” K. W. Willans. ‘6.30 p.m 

Monday, Oct. 27th.—SHEFFIELD AND District SECTION : 
Metallurgical Club, West Street, Sheffield. Annual 
general eee 0. 30 p.m. 

Friday, Oct. 31st. 9, Victoria Street, 8.W.1. “‘ Rubber 
in Engineering,” F. M. Panzetta. 6.30 p-m. 


Manchester Association of Engineers 
Friday, Oct. 24th.—Engineers’ Club, Albert Square, 
Manchester. “ Fabricated Methods of Oil Engine 
Construction,” J. Botwright. 6.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

-day, Oct. 17th.—Li and Philosophical Societ ty. 

ewcastle-on-Tyne. idential Address, H. B. 
Robin Rowell. 6.15 p.m. 


Royal Aeronautical Society 
Thursday, Oct. 23rd.—Institution of Civil Engineers, 
Great George Street, 5.W.1. “‘ The Problem of High- 
Temperature Alloys for Gas Turbines,” Sir William 
T. Griffiths. 6 p.m. 


Scottish Engineering Students’ Association 
7) ates Oct. 17th.—Royal British Hotel, Edinburgh. 
The Electrical Resistance Wire Strain Gauge,” 
A. G. Hadjiopyrou. 7.30 p.m. 
Sheffield Metallurgical Association 


Tuesday, Oct. 21st.—198, West Street, Sheffield, 1. ‘‘ The 
Manufacture of Sponge Iron,” Mr. Eketorp. 7 p.m. 

Friday, Oct. 24th.—198, West Street, Sheffield, 1. 
“Chemical Metallurgy,” H. J. T. Ellingham. 7 p.m. 

Tuesday, Oct. 28th.—198, West Street, Sheffield, 1. 
“ Photoelasticity Applied to Design Problems,” 
R. B. Heywood. 7 p.m. 


Society of Engineers 
Tuesday, Oct. 21st.—INFoRMAL SEcTIonN: 17, Victoria 
Street, S.W.1. “‘ Fine Grinding in Industry,” G. E. 
Blythe. 6.30 p.m. 


Society of Instrument Technology 
Tuesday, Oct. 28th.—55, Tudor Gardens, W.3. ‘‘ The 
isation of an Instrument De ment in an 
Industrial Works,” J. O. V. Vick, C. Lamond and 
W. Lindsay. 7 p.m. 











Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports 7, pnasent 
Objectives Sub-Committees on German Japanese 
Industry listed below can be sad from H.M. 
Stationery Office at the prices stated. 

No. of 
report. Title. 


B.1.0.8. 
394 «.» « Technical Report on the Ruhr 
pre vee VATE... 
ndix 14: ‘A New Type of 
ain Road Bat 
motive; Appendix 24: 
Mechanical of Cages 1 1 
"Pump Industty, Part It : Semi, 
ump ‘art 
Rotary Hand Pumps 3 2 
The Production in Germany of 
Extrude Sections and Tubes in 
Aluminium and Magnesium 
Alloys .. 
Hydrogen Peroxide Plant at Bad 
Lauterberg: Interrogation of 
Dr. W. Piening .. Bind 
Process Screen Industry 1 7 
The Production of Carbon Blac 
from Carbon Monoxide ... ... 1° 7 


Post 
free. 
s. d. 


10 


1188 


1366 


12 
1381 


1392 
1399 


Oot. 17, 194) 


No. of 
Report. 


1409 
1413 


Title. 


Cold Impact Extrusion of Aly. 
minium, &c, 

Developments in the “Manutac. 
ture of Liquidproof Cartons in 
Germany 


Hydrogen Peroxide : “Summ ary 
of Investigations carried ov: at 
Leverkusen on Synthetic 
Methods, I.G. Farbenindustrio.. 

x wompagg ness ged Ham. 

urg : ines for Plywoo 
Manufacture... ge: l 

Some Targets of Ceramic Inton set 
in the Berlin Area 3 

The Manufacture of Mechani: cal 
and Hydraulic Leathers in 

rmany ... ... 14 

Manufacture of Compressed 
Woollen Felt and Hair Felt in 
Germany ... 9 

A Further Report . on the Germa an 
Bolt and Nut Industry .., 28 


1414 


eo 


| eee 


1446 
1447 


1450 


1452 


F.LA.T. 
167 ++ «+ Gminde A.G. (Cottonised Flax 
ee (Flockenbask) at Rout. 


lingen 

Melting ‘and. Casting ‘of German 
Silver Alloys 8 

Chlorinated Polyvinyl Chloride... 


Pierre Demart : patngpoend 
Gasification of Coal . ac 


878 


BOTR kee sss 
J.1.0.A. 
oe 


note 
ww 


B.1.0.8. 

. JAP/PR/241 
B.L.0.8. 
30a tw 


New High Permeability Magnetic 
Material Developed in J. ioe 


-» Technical Report on the Ruhr 
—- Vol. III : 
A ix 15: Comparison of 
ialenstive Cote “9 1 
mdix 17 : Standardisation 
of Pit Tubs . eT 
ye pendix 19: " Development 
ee of Large Mine 


Pr 22: Methods of Fit- 
t Winding Ropes and 
Balance Ropes 10 
These reports have been "pub. 
lished separately by H.M. Sta- 
tionery Office as Ministry of Fuel 
and Power Publications and 
should be ordered by title. 

B.L0.8. Information Section, 37, Bryanston Square, 
W.1, which has at its disposal a considerable volume of 
information not in‘s form suitable for general —s 
tion, is prepared to receive enquiries regarding all 
problems relating to sciertifio and technical intelligence 
on both German and Japanese industry. 


- 
~ 





Personal and Business 


CuHancE Brortuers, Ltd., inform us that Sir 
Hugh Chance has been elected chairman. 

Mr. G. C. R. Extxy has been appointed a director 
of the National Gas and Oil Engine Company, Ltd. 

Tue Automatic Coat CLEANING Company, Ltd., 
has moved to larger premises at 66, Lowther Street, 
Carlisle. 

THe AssociaTION OF SUPERVISORY STAFFs, 
EXECUTIVES AND TECHNICIANS states that its head 
office is now at 110, Park Street, London, W.1. 

JosHvuA Bicwoop and Sons, Ltd., announces 
that the London office of its heating division has 
been moved to 41-42, Parliament Street, S.W.1 
(Telephone, Whitehall 0748). 

Mr. L. H. Downs, managing director of Rose, 
Downs and Thompson, Ltd., has been appointed 
a director ef the Power Gas Corporation, Ltd., and 
of Ashmore, Benson, Pease and Co., Ltd. 


Scottish Om Enerss, Ltd., is the title of a 
new company which is to manufacture internal 
combustion engines at Gowkthrapple * Works, 
Wishaw. Mr. Alan P. Good is the chairman. 

THe Lonpon PassENGER TRANSPORT BoarD 
informs us that Mr. A. W. Manser has been appointed 
assistant mechanical engineer (workshops) in the 
(department of the chief mechanical engineer 
railways). 

Murex, Ltd., of Rainham, Essex, informs us 
that its “‘ Eel” brand nickel-hardened anti-friction 
metal is now accepted by Lloyd’s for use in the 
bearings of machinery intended for vessels classed 
with Lloyd's. 

THos. W. Warp, Ltd., has formed a Belgian 
organisation to serve the Dutch, Belgian and 
Luxembourg areas.. It has been registered as Thos. 
W. Ward (Belgium), 8.A., with offices at 8, Longue 
Rue des Claires, Antwerp, and Mr. Jan Bronkhorst 
is the local director. 

Mer. Victor Berry, of the late Institution of 
Automobile Engineers, informs us that he has 
joined the United Africa Company (Managing 
Agency), Ltd., to undertake the recruitment of 
mechanical and automobile engineers for the 
East African scheme for the mechanised production 
of groundnuts. 
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The New Session of Parliament 


que third session of the present Parliament 
as opened on Tuesday morning last by His 
vast ¥ the King, who was accompanied by 
‘ iesty the Queen, and H.R.H. Princess 
1 Byer Majesty : 
lzabeth. In his speech from the Throne, 
8 ie King referred to the grave economic diffi- 
“otis with which the nation was faced and 
a aid that the Government’s first aim would be 
o redress the adverse balance of payments, 
yrticularly by expanding exports. With a 
view to increasing exports and saving imports 
| BF iich could be replaced by home products, 
steps would be taken to ensure that manpower 
yas used to the best national advantage. 
The working of the reimposed labour controls, 
the Speech continued, would be watched closely 
and the Government would take measures to 
pring into essential work those who were 
waking no contribution to the national well- 
ping. The Government would also encourage 
in every way the close joint consultation in 
industry which was necessary if the greatest 
volume of production was to be secured. 
Regarding forthcoming measures, the Gracious 
Speech stated that legislation would be intro- 
juced to amend the Parliament Act, 1911 ; 
that a Bill would be introduced to bring the 
gs industry under public ownership, in com- 
pletion of the plan for the co-ordination of the 
fel and power industries; that approval 
vould be sought for the establishment of 
river boards to take over from existing autho- 
rities certain responsibilities for land drain- 
we, fisheries, and the prevention of pollution ; 
and that a measure would be laid before 
Parliament designed to promote the expansion 
of production of all kinds within the Empire. 
In the opening stages of the debate on the 
Address on Tuesday afternoon, the Prime 
Minister, in referring to the programme of 
lgislation, commented on the fact that no 
mention was made in the King’s Speech of the 
ion and steel industry. He went on to say 
that, in order to avoid any doubt there might 
be, it was the Government’s intention in the 
present Parliament to nationalise the relevant 
portions of that industry. 


London Transport’s Buses 


At a Press conference on Friday last, Mr. 
A. A. M. Durrant, Chief Mechanical Engineer 
(Road Services), London Transport, gave some 
details as to the way in which bus services 
have been maintained in London during the 
past months. He said that those services 
had been going through the gravest crisis 
which London Transport had ever had to meet, 
as the non-delivery of new vehicles and a large- 
scale breakdown in the supply of spare parts 
had made it touch and go whether they could 
be maintained. Now, Mr. Durrant stated, 
the corner was just about to be turned, for the 
first eighty of the long-delayed orders for new 
buses had been recently received. It was 
hoped that another eighty would be delivered 
before Christmas, and thereafter it was expected 
to build up to something over 100 new buses 
amonth. During the war, London Transport 
received very few new buses and its existing 
fleets became worn out. After the war, orders 
were placed for 3000 new buses in all, as well 
as for spare parts, for a great and vitally essen- 
tial overhaul programme, but owing to national 
difficulties the buses did not arrive and manu- 
facturers were unable to supply spare parts. 
To overconfe its difficulties, Mr. Durrant said 
that London Transport sent specialists from 
its works to scour the country for spare parts 
suitable for London’s buses. Unfinished spares 
were obtained from producers and rushed to 
the Chiswick works, where they were com- 
pleted by hastily improvised methods. Other 
methods adopted by London Transport included 
the dismantling of the oldest buses and utilising 
every serviceable part from them to keep the 
remainder on the road. Bus bodies, sixteen 
years or more old, had been taken and rebuilt 
into first-class buses, even down to the frames. 
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With regard to overhaul work, Mr. Durrant 
said that special heavy repair units at the 
garages had been organised and had carried 
out complicated work, which had never before 
been done except in the well-equipped central 
workshops. Large numbers of buses had been 
off the road all through this year, awaiting 
repair, but even so the numbers were less than 
they would have been had not London Trans- 
port taken extraordinary methods to deal 
with the matter. 


Dismantling of Industrial Plants in 
Germany 


A STATEMENT issued at the end of last week 
gave a new list of the industrial plants in the 
Anglo-American zone in Germany, which 
are to bé dismantled for reparations. Some 
682 enterprises are named, against the 1636 
plants or parts of plants originaliy listed. 
The plants to be dismantled can be subdivided 
as follows: War plants, 302; ferrous metal 
industry, 92; non-ferrous metals, 11; chemi- 
cals, 42; mechanical engineering, 224; elec- 
trical engineering, 4; shipbuilding, 3; and 
power plants, 4. Of the plants listed, 496 
are in the British and 186 in the United States 
zones. Dismantling of the 302 war plants has 
already begun, and it is pointed out that they 
would have been dismantled or destroyed 
even in the absence of a plan of reparations. 
Sixty-six plants have already been allocated 
as advance deliveries and these have either 
already been dismantled or are being so now. 
The remainder of the plants are from industries 
restricted but not prohibited by the Control 
Council’s plan of March, 1946. This list does 
not, however, include the plants to be removed 
from industries prohibited by the Control 
Council plan. In the March, 1946, plan, the 
production of aluminium, beryllium, vanadium 
and magnesium was prohibited and the Anglo- 
American authorities are considering whether 
these prohibitions should be modified. The 
question of permitting production of ferro- 
alloys in electric furnaces is also under examina- 
tion. In the meantime, factories from these 
industries have not been included in the list. 
Furthermore, the production of ball and roller 
bearings, synthetic ammonia, synthetic rubber, 
and synthetic gasoline and oil was temporarily 
permitted under the 1946 plan. The omission 
of these industries and surplus plants in the 
shipbuilding industry from the list does not 
mean that they will be exempt from repara- 
tions. A further announcement of a final 
nature regarding these industries will be 
made. 


Lloyd’s Quarterly Shipbuilding Returns 

THE statistics just issued by Lloyd’s Register 
of Shipping regarding merchant vessels under 
construction at the end of September last, 
showed in Great Britain and Ireland an increase 
of 49,720 tons in the work in hand as compared 
with the figures for the previous quarter. 
The total of 2,112,669 tons gross is also greater 
by 237,791 tons than the tonnage which was 
being built at the end of September, 1946, 
and has not been exceeded since March, 1922, 
when the total recorded was 2,235,998 tons. 
It is to be remembered, however, that the 
continued increase in the tonnage of vessels 
under construction is necessarily influenced 
by the delays which present circumstances 
are imposing upon the completion of ships, 
and the consequent prolongation of the time 
required for their building. At the end of 
September the tonnage on which work was 
suspended amounted to 2036 tons. There is a 
continued increase in the tonnage intended 
for registration abroad or for sale and from 
513,000 tons at the end of March of this year, 
the figure rose to 580,000 tons at the end of 
June. At the end of September it stood at 
628,000 tons, or 29-7 per cent of the tonnage 
being built in this country. The tonnage of 
merchant vessels under. construction abroad 
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at the end of September is shown as 1,856,224 
tons gross, or 72,517 tons more than that 
recorded at the end of June last, when it was 
noted that no figures were included for Ger- 
many, Japan and Russia. These reservations 
still apply. The total tonnage of vessels under 
construction in the world amounts to 3,968,893 
tons gross, of which 53-2 per cent is being built 
in Great Britain and Ireland. Of the total 
tonnage under construction in Great Britain 
and Ireland at the end of September, 976,758 
tons consisted of steamers, and 1,125,507 tons 
of motorships, while the tonnage being con- 
structed abroad comprised 500,301 tons of 
steamers and 1,355,923 tons of motorships. 


Engineers and the Basic Petrol Ration 


A STRONG protest has been forwarded to the 
Minister of Fuel and Power with regard to the 
abolition of the basic petrol ration by the 
Engineering Industries Association, which repre- 
sents some three thousand British engineering 
firms. In the protest it is pointed out that the 
abolition of this ration robs a large number 
of the country’s most valuable workmen of a 
substantial incentive to production. Experi- 
ence of employers has shown that a workman 
who has saved to buy and maintain a motor 
vehicle is generally of the best type. Such a 
man both needs and deserves the mental and 
physical relaxation made possible by the use 
of a vehicle in his non-working hours. Now 
that this better type of worker is forced to 
lay up his car he will feel the keenest sense of 
frustration, and the incentive to work hard 
to pay for its running expenses will no longer 
exist. A further point made by the Association 
is that the removal of many thousands of private 
vehicles from the roads at this time must 
result in further overcrowding of the already 
overburdened public transport system, par- 
ticularly at peak hours. It must also be borne 
in mind that the loss of the availability of 
these vehicles will probably place yet another 
charge on the expenses sheet of industry. 
Many employee car owners who have always 
used their vehicles partly for business and 
partly for pleasure, now have every justification 
to inform their employers that they must 
receive a greatly increased expenses contribu- 
tion or take their cars off the road. 


Reduction of the Home Fleet 


In order to speed up demobilisation in 
the Royal Navy, it is reported that the 
effective strength of the Home Fleet is being 
temporarily reduced to one cruiser and 
four destroyers. According to these reports, 
the “Duke of York,” with the cruisers 
‘‘Diadem,” “ Cleopatra”’ and “‘Sirius,’’ to- 
gether with a number of destroyers, are return- 
ing to their home ports, where a proportion 
of their crews will be transferred to relieve 
national service ratings, who are to be released 
to return to industry. The cruiser ‘‘ Dido ” 
is also to be paid off into reserve, and, in the 
near future, the naval training establishment, 
H.M.S. ‘‘ St. George,”’ at Gosport, is to be 
closed. It is understood that the Battleship 
Training Squadron, consisting of the “ King 
George V,” the “Anson,” and the aircraft 
carrier ‘‘ Victorious,’ will not be affected by 
the cuts. In the course of his speech in the 
House of Commons on Tuesday, October 
2lst, Mr. Eden expressed grave concern at the 
fleet reduction and asked for Government 
assurance that the cuts were temporary. 
He wished to know if research, development and 
training were continuing in order that a strong, 
modern fleet could once again be at sea. In 
his reply, the Prime Minister said that there 
had to be a reduction of operational. strength 
in the Navy and it had been decided deliberately 
that the strain of this should be taken now, 
even at the expense of temporary immobility. 
He denied that reports about the active 
strength of the Home Fleet were accurate 
but was unable to give exact figures. 
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Historic Researches’ 


No. XXV—CONDUCTION OF ELECTRICITY THROUGH LIQUIDS 


byes fact that amber when rubbed tempo- 
rarily acquired the power of attracting 
light bodies was known to the Greeks several 
centuries before the birth of Christ. That 
other substances also possessed this property 
was not generally recognised until the second 
half of the sixteenth century, when Dr. 
William Gilbert, physician to Queen Eliza- 
beth, found that sulphur, resin, shellac, 
glass, salt, alum, mica, rock crystal, diamond 
and some other precious stones could, like 
amber, be “ electrified ” by friction. 

The next great discovery in this field was 
made a century and a half later. In 1729, 
Stephen Gray, a Fellow of the Royal Society, 
found that the electricity engendered by 
friction could be transférred from the elec- 
trified body to one not previously electrified 
by connecting them through the medium of 
certain substances. Gray’s first experiment 
was made with a glass tube corked at both 
ends. Into one cork he fixed a fir rod ter- 
minating in an ivory ball. When he rubbed 
the glass he found that the ball attracted 
light objects as vigorously as the glass itself. 
He then made other experiments with rods 
of various lengths and obtained the same 
result. In one case he suspended the ball 
from the balcony of his house by means of 
a length of packthread, the upper end of 
which was attached to the glass tube. Again 
the ball became electrified when the tube 
was rubbed. He then endeavoured to transfer 
the electricity along a horizontal length of 
packthread suspended by means of hempen 
strings. The experiment failed. It also failed 
when he used suspenders of metal wire, 
but when he employed loops of silk to support 
the packthread he found that he could 
transfer the electrical effect to a distance of 
886ft. Further experiments induced him to 
conclude that packthread, fir and some 
other materials had the power of transmitting 
electricity to a distance and that silk lacked 
that power. 

Other investigators now turned their 
attention to the transmission or “ conduc- 
tion ’’ of electricity and were able to confirm 
Gray’s results. In particular the French 
physicist Dufay using a moistened pack- 
thread supported on glass tubes transmitted 
electricity excited by friction over a distance 
of 1256ft. 

In this way it became recognised that some 
materials were good conductors of electricity 
and that others were bad conductors—or 
* insulators,” as they came to be called. It 
was observed that the good conductors 
included all those substances such as the 
metals which could not—or so it was thought 
—be electrified by friction—the “ anelec- 
trics,”’ as Gilbert had called them. The 
bad conductors included all those substances 
which could be so _ electrified—Gilbert’s 
“ ideo-electrics.” Gray himself saw the 
reason behind this fact. The “ anelectrics ”’ 
were not really irresponsive to friction ; 


* Nos. I, II and III on “ Friction ” appeared July 
14, 21, and 28, 1944 ; Nos. IV, V and VI on “ The Mecha- 
nical Equivalent of Heat,” a red September 29, 
October 6 and 13, 1944; Nos. VIL VIII and IX, on 
“* Electro-Dynamics,” Sree March 9, 16 and 23, 
1945; Nos. X, XI and on “ The Ether Drift Experi- 
ments,”’ appeared August 3, 10 and 17, 1945; Nos. 
and XIV, on “ Specific, Latent and Atomic -Heats,” 
appeared December 7 and 14, 1945; Nos. XV, XVI, 
VII and XVIUI, on “ Chemical Elements and Atoms,” 
appeared August 2, 9, 16 and 23, 1946; Nos. XIX and 
, on “ The Classification of the Elements,” ared 
September 27 and October 4, 1946; Nos. XXI, I, 
XXIII and XXIV, on “ Molecular Physics,” appeared 
March 28, April 4, 11 and 18, 1947. 





they failed to show signs of electrification 
because the electricity generated in them was 
immediately lost by virtue of their conductive 
power. To-day, it is well known that metals 
can be electrified by friction if they are 
provided with insulating handles. 

The invention of the Leyden jar in or about 
1745 and the development. of frictional 
electric machines by Ramsden and others, 
provided physicists with increased powers 
of studying the conduction of electricity. 
Among many of those who now turned their 
attention to the subject was a party of 
members of the Royal Society with Sir 
William Watson as its chief operator. Setting 
to work in 17/7 or thereabouts, this party 
succeeded in communicating the shock from 
the discharge of a Leyden jar through a 
metallic wire supported on dry sticks to an 
observer at a distance of 12,276ft. With 
remarkable insight the experimenters inferred 
that the conducting wire formed only one- 
half of the electrical circuit, the other half 
being the ground—“ whether it be water, 
earth or both ’—between the Leyden jar 
and the distant observer. They also sought 
to measure the velocity with which the 
“electrical commotion” was transmitted 
along the wire. The conclusion reached was 
that it was “nearly instantaneous” as 
compared with the velocity of sound. 

By this time it had been definitely estab- 
lished that among the conductors of elec- 
tricity the metals were pre-eminent, with 
moistened strings of vegetable fibre, appa- 
rently, not far behind them. It was, how- 
ever, impossible as yet to assign any 
numerical value to the relative conductivity 
of different materials. Ohm’s law, the 
essential basis of such evaluation, was not 
formulated until 1827. In addition, the 
instruments necessary for the purpose were 
non-existent. In 1784, Coulomb had invented 
the torsion balance and had applied it with 
great success to the accurate measurement 
of the quantity of static electricity present 
in charged bodies But instruments of the 
galvanometer type for measuring the strength 
of an electric current were beyond the 
conception of physicists until after Oersted, 
in 1820, discovered the power of an electric 
current to deflect a magnetic needle. 

The question of the conductivity ot 
liquids, particularly of water, had been 
raised at an early stage. Gray himself had 
paid some attention to it, but neither he 
nor his immediate successors had reached 
any decided conclusion about it. Both 
Gray and Dufay had proved that the human 
body, which consists largely of fluids, could 
transmit electricity. In some experiments 
carried out in France the shock of a Leyden 
jar had been sent through a circuit of 
12,000ft, part of which consisted of a lake 
an acre in extent. The fact, too, that a 
moistened packthread seemed to transmit 
electricity better than a dry one provided 
further support favouring the view that 
among the liquids water at least was a good 
conductor of electricity. 

On the other hand, Beccaria, an Italian 
physicist, in 1758 made a direct experiment 
on the subject and was led to the opposite 
conclusion. Sealing two wires into a glass 
tube filled with water he endeavoured to 
pass a powerful electric discharge across the 
gap between their ends. He found that the 
presence of the water did not quench the 
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spark, but that every time he tried the e,,,. was the ; 
ment the tube was burst into nical at poessing ® 
concluded, quite naturally perhaps, vessels © 
water was a very imperfect conductor the same 
electricity, and this view appears to jy ,fm 2 both 


become widely favoured during the enn that 0m 
thirty years. 
Then in 1789 two Dutch chemist 




































Troostwyk and Deiman, repeated Begg, hy, But 8 
experiment. Passing discharges from g tion, our 
electrical machine through water, no je o t° , 
a closed tube, but in an open vessel, thy applied t 
noticed that bubbles of gas of unspedgagm it, 2 
nature appeared at both the poles. In 17 fluids, 
another Dutchman, van Marui, im two oe 
discharges through solutions of certjjjm _ 
compounds. He found that a gas which |, As ge / 
identified as oxygen was evolved and that have @e) 
the compounds had been chemically reduoy other St 
Two years later, Dr. Pearson, repeatiy caw 
van Troostwyk and Deiman’s experimen, onney 
reported that 14,600 discharges from » ort 
electrical machine were required to prodyy that 
one-third of a cubic inch of gas. In 1g qe (ms 
the German chemist, J. W. Ritter, announos produce 
that he had decomposed silver salts }y with Ri 
passing discharges through solutions jf "P°" 
them and had obtained metallic gil, This 
from them. a 
In the same year, 1801, Dr. Wollastygm PVC? 
performed an experiment which later wy dam 
to cause Faraday great _perplerity substan 
Wollaston passed discharges from a frictionifm °D8TV° 
machine through water by means of ty sufferin 
poles, each consisting of a wire insulated wife ‘88° 
glass except at the end dipping into the wate je %™P 
He found that a gas was evolved at both be sup 
poles and that at each pole it consisted of; ey 
mixture of hydrogen and oxygen. {i om 
Humphry Davy repeated Wollaston’s exper. ot 
ment, but instead of using two metalli solutio 
poles he led the discharge into the wate o Lr 
by one such pole and “ dissipated it frougm *% P*° 
the water into the air by moistened filament Gan 
of cotton.” His results contradicted 
Wollaston’s in an important respect. Th prea 
oxygen and hydrogen appeared separately Sich 
from each other, one at the inlet and thy  & 
other at the outlet pole. bi é 
Later, in 1832, Faraday, in his investip. F thi 
tion of the identity of the electricitis th bit 
obtained from different sources, felt con. vy : 
pelled to accept Davy’s as the comag % °! 
result. In an obviously embarrassed manne y toa 
he dismissed the other by objecting “t a4 
the use of Wollaston’s apparatus as a tet di 
of true chemical action.” There, we may well : 
think, he was wrong. In 1847, Helmholt of b 
established the fact that the discharge fron pa 
a condenser or electrical machine may, . 
dependent upon the resistance of the circuit, — 
consist of a series of pulses all in the sam - 
direction or alternately in opposite direction. of th 
In Wollaston’s experiment the discharge, ‘anal 
it can be presumed, was oscillatory and it a 
Davy’s non-oscillatory. . 
All these early experiments on the conduc 
tion of electricity through liquids were mad: vith 
with electrical discharges from frictions pie 
machines or Leyden jars. To the philos- fall 
phers of the time they left the subject ins to tt 
maze of obscurity. Strictly speaking, the “ha 
one certain fact which they revealed was that in t 
the application of a source of electricity ti 
to liquids—or at least to water and a number pad 
of aqueous solutions—was accompanied by the 
their decomposition. They did not settl 4 
the question of the electrical conductivity the 
of liquids. It was impossible to say whether 
all the electricity applied to the liquid passel 4 
through it or whether, and if so what pro al 
portion, passed into it and remained in it. ; 
Davy’s words, quoted above, imply that be ‘ad 
at least believed that there was an actu#l bie 
transmission of electricity through the liquid ie 


We may assume that he proved that such 
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case by the simple experiment of 

a discharge into the first of two 

connected in series and containing 

tho same liquid. If decomposition occurred 

in both vessels it would be beyond dispute 

that some at least of the electricity had 

through the first vessel and entered 
second. 

But granted that there was some conduc- 
tion, current belief was entirely in favour 
of the view that a portion of the electricity 
applied to the liquid remained behind in 
i, In those days the “ electric fluid ”—or 
fuids, because some contended there were 
two different kinds—was universally held to 
be, like light and heat, a material substance. 
As such, it would have been inconsistent to 
have denied it the power to combine with 
other substances after the manner of an 
ordinary chemical reaction. This view was 
strongly held by many philosophers. For 
example, in or about 1801 Ritter contended 
that the hydrogen and oxygen evolved 
during the “ electrification” of water were 
produced by the union of atoms of the water 
with positive and negative electricity 
respectively. 

This supposed power of electricity to 
combine with other substances undoubtedly 


rovided a basis for the explanation of one 
damental problem. There were some 
substances, notably metals, which, it was 
observed, conducted electricity without 
suffering any detectable chemical or physical 
change except perhaps a temporary rise in 
temperature. These substances, it was to 
be supposed, completely lacked the power 
to combine with electricity. There were 
other substances, notably—or, as many 
thought, exclusively—water and aqueous 
solutions, which when an attempt was made 
to pass electricty through them suffered 
a profound chemical change, nothing less 
than decomposition into their component 
parts. The elements of such substances, it 
was to be supposed, possessed the power of 
combining with electricity. Any electricity 
which they transmitted was that portion 
of the amount applied which escaped com- 
bination. We need not discuss the rationality 
of this hypothesis. It is sufficient to say 
that it was founded on an inadequate amount 
of experimentally determined facts and that 
as an “ explanation ” it raised more problems 
than it resolved. 

The invention of the electric pile by Volta 
and its rapid development into the voltaic 
cell gave physicists greatly enhanced powers 
of studying the conduction of electricity 
through liquids. It placed in their hands a 
means of applying a steady low-tension 
current which could be maintained constant 
over a considerable period and relieved them 
of their previous dependence upon the high- 
tension momentary discharges of a Leyden 
jar or frictional machine. 

In 1800, very shortly after Volta’s dis- 
covery, Nicholson and Carlisle, experimenting 
with a battery of the new cells, allowed a 
drop of water, accidentally, it would seem, to 
fall between the ends of two wires connected 
to the battery, but not quite touching. They 
observed that while the drop was suspended 
in the gap bubbles of gas appeared at the 
tips of the wires. Immersing the wires in a 
vessel of water they collected and examined 
the gas evolved at them. They found that 
at one wire the gas was hydrogen and at 
the other oxygen. Mixing the collected 
gases and exploding them they established 
the fact that the product was nothing but 
water. 

These results proved conclusively that 
water was essentially a combination of 
hydrogen and oxygen and finally settled 
the great “‘ water controversy ” which had 


was the 
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raged among chemists during the last decade 
or so of the eighteenth century. Among 
physicists there quickly followed an extensive 
amount of experimentation on the conduction 
of voltaic electricity through water, aqueous 
solutions and other liquids. It was soon 
found that some liquids, such as oils, would 
not conduct electricity, but that most aqueous 
solutions did so and that in the process of 
conducting the electricity they suffered 
chemical decomposition. It seemed, indeed, 
that decomposition was an essential accom- 
paniment to the conduction of electricity 
through a liquid. All the substances which, 
when dissolved in water, exhibited decom- 
position were, as far as could be detected, 
non-conductors when in the solid dry state, 
and showed in that condition no sign of 
chemical decomposition when an attempt 
was made to pass electricity through them. 
It was, it seemed, the act of solution which 
made them conductive and caused them to 
decompose under the influence of the current. 
Not unnaturally the belief became wide- 
spread that water must be present in all 
liquids capable of conducting electricity. 

About this time Sir Humphry Davy 
became convinced that the alkaline earths 
were not elements as Lavoisier had tenta- 
tively taught and most chemists believed. 
He surmised that they were oxides or other 
compounds of hitherto unknown metallic 
elements and that it ought to be possible to 
resolve them into their constituents by means 
of voltaic electricity. Fully believing, as 
he did to the end of his life, that water 
was an essential constituent of all liquids 
capable of conducting electricity he experi- 
mented with an aqueous solution of caustic 
potash. The solution was certainly conduc- 
tive, and exhibited decomposition, but no 
trace of a metallic constituent separating 
out from it was discovered. The reason for 
this failure was not and could not have been 
understood by him at the time because 
neither he nor anyone else had so far seen 
metallic potassium or knew anything about 
its properties. To-day we know that it 
has a very strong affinity for water. Hence, 
as soon as it is liberated at the negative pole 
in a solution of caustic potash it reacts 
with the aqueous solvent and returns to the 
hydroxide state with the evolution of 
hydrogen. Secondary chemical effects of 
this kind gave the early experimenters 
much trouble in their search for the facts 
regarding the conduction of electricity 
through liquids. 

It is a remarkable illustration of Davy’s 
intuition as a chemist that without knowing 
why he had failed to obtain the result he 
had anticipated he passed on to an alternative 
method of procedure which avoided the cause 
of the previous failure. On October 6, 
1807, he placed a moistened block of solid 
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caustic potash on an insulated platinum 
disc, coupled the disc to the negative pole 
of a powerful voltaic battery and led a wire 
from the positive pole to the upper surface 
of the block. In his own words a “ vivid 
action” at once took place. The potash 
began to fuse at both “ points of electrifica- 
tion ” and a “ violent effervescence of elastic 
fluid ’—that is, of a gas—occurred at the 
upper or positive point of contact. No gas 
was liberated at the lower or negative contact, 
but “small globules having a high metallic 
lustre ’’ resembling mercury appeared on the 
platinum disc. Some of these globules 
exploded and burned with a bright flame. 
Others remained and became tarnished and 
finally covered by a white film. A few days 
later Davy repeated the experiment with a 
block of caustic soda and obtained similar 
results. He had isolated the elements 
potassium and sodium. Within the next 
three or four years Davy and others who 
followed his lead succeeded by the same 
method in isolating the elements barium, 
strontium and calcium. 

Intense interest, both scientific and 
popular, was excited by these achievements. 
That interest, however, was confined almost 
entirely to the chemical aspects of the 
subject. The physical implications were 
ignored or misunderstood. Yet Davy un- 
knowingly had demonstrated a fact of prime 
physical importance. As we have said, he 
adhered firmly to the common belief that 
water was an essential constituent of any 
substance exhibiting decomposition on the 
passage of electricity through it. It seems 
almost certain that he moistened the surface 
of his block of caustic potash or soda with 
this thought in his mind and that he believed 
the moisture to be the prime seat of the 
observed phenomena. Actually it is a 
secondary consideration. Dry caustic potash 
or soda is a very poor conductor of electricity, 
but an aqueous solution of either conducts 
well. When Davy moistened the surface 
of his material he was merely preparing a 
preliminary conducting path between the 
two regions in the neighbourhood of the 
poles. The thermal effect of the current 
thus permitted to flow fused the material 
in these regions. This fusion was the essential 
feature of the experiment. 

The great physical fact which Davy 
failed to grasp and which was not appreciated 
until Faraday specifically demonstrated it 
twenty-five years later was that many solid 
chemical compounds when liquefied by fusion 
become conductive and exhibit decomposi- 
tion in precisely the same way as do water 
and aqueous solutions. The study of the 
conduction of electricity through liquids 
cannot therefore be confined to solutions, 
aqueous or otherwise; to be complete it 
must also embrace solids in the fused state. 


(To be continued) 


German Guided inl Rocket Missiles 


By ERIC BURGESS 
No. [V—(Continued from page 358, October 17th) 


T= internal arrangement of the “ Taifun”’ 
is shown in Fig. 13. At the nose was the 
warhead with its associated fuse, and follow- 
ing this was a cordite charge used to generate 
pressure for nggreane, Ragu liquid fuel into 
the combustion chamber. A bursting disc 
separated the compartment containing the 
cordite from the head of the fuel tanks, and 


was designed to rupture at a pressure of 


2-5 to 5 atmospheres. The concentric fuel 


tanks formed the next components, 15-9 Ib of 
‘* Salbei ” being housed in the central one and 
5-73 Ib of “ Visol ” (butyl ether with 15 per 
cent aniline) in the outer tank. Below the fuel 
tanks, at the extreme rear of the projectile, 
was the combustion chamber and nozzle 
with an overall length of 27in and a maximum 
diameter of 3-8in. The nozzle throat was 
0-18in in diameter and a 12in expansion 
cone lead to a mouth diameter of 3-5in. 





382 


Four fins, each with an area of 24 square 
inches, were attached to the tail in order to 
increase flight stability. 

The burning of the cordite charge developed 
a maximum pressure of about 50atmospheres, 
which forced the fuel into the reaction cham- 
ber. To prevent spilling of the fuel during 
storage and transport, there were also burst- 
ing dises between the fuel tanks and the fuel 
injectors at the head of the combustion 
chamber. When fired, “Visol” passed 
straight into the chamber, but it was not 
until the gases began to issue from the nozzie 
that a special valve was operated and opened 
to admit “Salbei” into the chamber. 
Spontaneous combustion then took place 
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air was employed to displace the fuel from the 
- storage tanks into the combustion chamber. 
It was stored at a pressure of 200 atmo- 
spheres, but had to pass through reducing 
valves before being applied to the fuel tanks 
at a pressure of 27 atmospheres. Burning 
in the combustion chamber took place at 
_@ pressure of about 20 atmospheres, and 
the total impulse generated amounted to 
308,000 Ib-sec. for a specific impulse of 
181 seconds. 

Assisted take-off was accomplished with 
four Schmidding “ 109-553” diglycol-dini- 
trate powder rockets, which were held in 
place by explosive bolts. As in other missiles, 
the expansion nozzles were inclined at an 
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and the motor developed a thrust of 2200 Ib, 
which gradually fell to 1320 Ib during a run 
of three seconds.‘ A specific impulse of 100 
seconds was obtained with a jet flow of 
9-6 lb per second. Because the motor was 
only used once and the duration of power 
was so short regenerative cooling was not 
required. 

Proceeding we may next consider some 
larger types of rockets which are best 
catalogued somewhere between conventional 
aircraft and directed missiles. Two of this 
type were under development at the close of 
hostilities and were known as the Enzian 
and the Natter. 

Enzian was a ground-to-air guided missile 
which had a similar outline to the “‘ Me.163 ”’ 
target defence interceptor fighter, for it was 
essentially a small pilotless aircraft with 
sharply swept-back wings. As in the 
“Me.163,”” two ailerons were incorporated 
for control purposes, but at launching Enzian 
was mounted on a large inclined platform 
from which take-off at a high angle was 
assisted by means of powder fuel boosters 
mounted in pairs at the wing-roots. 

Several types of this weapon were being 
developed, and although these had _ been 
tested using various power units, the missile 
had not found operational use by the end 
of the war. ‘“E-1,” “E-2” and “E-3” 
employed Walter units with turbo-driven 
fuel pumps for feeding the “ 'T-stoff” and 
“ C-stoff ” which were used as fuels. “ E-4,” 
however, had a Konrad bi-fuel motor, and 
the power unit of “ E-5” was also designed 
by Dr. Konrad. Most of the available details 
relate to the “ E-4,” which was designed to 
reach a height of about 45,000ft, and had a 
range of some 25 miles. The overall length 
of this model was 381 -6in, and the maximum 
body diameter 87-6in. The wings, which had 
a span of 398-4in, were swept back at an 
angle of 30 deg. on the leading edge, their 
total area being 232 square feet. 

Included in the all-up weight at the time 
of take-off of 4350 lb was 795 lb of A.T.O. 
units, 1320 Ib of fuel, and a liquid rocket 
unit which had a dry weight of 213 lb. This 
unit developed a thrust of 4400lb, which, 
however, decayed to 2200lb during the 
seventy-second run. Fuels used were 
“ Salbei”’ and “Visol” in the respective 
weights of 1070 Ib and 255 1b. Compressed 


angle to the general axis of the rocket so 
that the thrust line would pass through the 
centre of gravity of the missile, and 
apparently the setting of these boosters 
was quite critical if stability were to be 
ensured. Each of the rockets weighed 
187-4 lb, excluding their 22 lb of attachment 
gear. Moreover, they contained 88-4 1b 
of solid fuel and developed a total impulse 
of 15,435 lb-sec., with a specific consumption 
of 19-4lb per pound-hour, and a specific 
impulse of 182 seconds. The length of each 
rocket was 93in and the maximum diameter 
6-6in, and burning for four seconds they 
developed a thrust of 3859 1b. Under their 


> 








stored in this case at a pressure of 200 
spheres and was applied by reducing 

to the tanks so as to give an initial Comby, 
tion chamber pressure of 34 atm 

The duration of power was such that 

in the chamber pressure resulted in a fing] 
value of 18 atmospheres. 


Natter was a somewhat similar 
but it differed from all those Previons) 
described, in that it was designed to here, 
human pilot, who could take over ¢oy 
after the automatically controlled almog 
vertical ascent. After the mission had 
completed provision was made for the pilot, 
descend to earth by parachute. Constructip, 
was mostly of wood with short wooden wj 
and perhaps the missile approached ye, 
near to the classification of target defeng 
interceptor. Produced by the Bachey 
concern with the official designation ‘‘ BP.9” 
it could reach a speed of just over 600 mph 
in level flight. 


Assisted take-off was used in conjunctig, 
with a Walter bi-fuel rocket unit in order 
propel the Natter upwards, and indeed th 
rate of climb was so very great that a height 
of just over 37,000ft could be reached in on 
minute. Because a human pilot was include 
it was necessary to restrict the acceleratio, 
to an amount which he could withstand 
Having reached the required altitude, th 
pilot took over the controls and guided the 
missile towards the bomber formations, 4 
nosecap, covering the several rocket discharge 
tubes, was then jettisoned and twenty-fow 
rocket projectiles could be fired against the 
target. This armament consisted of 73-mm 
rockets, each of which weighed 5-7 lb and 
contained just under 1 lb of high explosive. 
In design, they appeared somewhat similar 
to the projectile of the American “‘ Bazooka.” 

Because the Natter could not glide without 
power, it was necessary for the pilot to bale 
out when he had completed his attack and in 
order that the expensive Walter unit could 
be salvaged, provision was made for the air. 
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A—Proximity fuse 
B-—Warhead 

C —Nitrogen bottle 

D—Salbei tank 

E—Visol tank 

F—Rocket combustion chamber 
G—Stub wings 





H—Fin 
I—Control vanes 
J—Jet vanes 
K—Control compartment 
L—Fuel injectors 
M—Double walls for fuel cooling of motor 
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influence, the missile reached a velocity of 
about 820ft per second, and the explosive 
bolts made it possible for them to be 
jettisoned when the fuel had been totally 
consumed. 

Enzian “ E-5” also had a Konrad bi-fuel 
rocket unit which employed “ SV-stoff” 
and “ Br-stoff”’ (gasoline) in the respective 
total weights of 710 lb, and 510 1b. Spark 
ignition was used and the thrust developed 
was 5500 lb, decaying to 3300 lb during the 
run of fifty-six seconds. A specific impulse 
varying between 199 and 182 seconds was 
obtained from this motor, and the total 
impulse amounted to 242,000 lb-sec. Fuel 
feed was again by compressed air, which was 


craft to break up and for the rocket motor to 
descend safely by parachute. Thus the 
Natter could easily be constructed in small 
woodworking shops. The rocket unit was the 
most expensive part, but a cheaper version 
was being produced towards the end of the 
war. 

With booster rockets the overall weight at 
take-off came to 4850 lb and the boosters 
themselves weighed 1100 1b. The fuel was 
divided between 1260 lb of “ T-stoff”’ and 
335 lb of “ C-stoff.” The wing span was 
157in and the fuselage was 247in long. 
The area of the wings amounted to 51:6 
square feet. 

The four booster rockets bore the R.L.M. 
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designation of “ 109-553 ” and were manu- 

by Schmidding. - Attachment was 

nade to the Natter near its cruciform tail 
wit, and a total thrust from the charge of 
gg90 Ib was obtained for a period of twelve 
gonds. Each rocket unit weighed 225 lb, of 
which 143 1b was fuel. The total impulse 
developed by each was 26,500 lb-sec. and a 
aecific impulse of 182 seconds was obtained. 
gome development trouble was encountered 
yith these A.T.O. units, however, and other 
types were also tested during the trials of this 
nissile. 

nthe main power unit of the Natter was 
the more familiar “ HWK. 109-509 A-2,” 
which had a thrust variable between 3750 Ib 
and 40lb. The other liquid fuel unit 
previously mentioned as being specially 
developed for the Natter was the Walter 
“199-559” with a thrust variable be: ween 
9750 lb and 330 1b. Both these units had 
centrifugal pumps driven by steam generated 
from the disruption of hydrogen peroxide. 
They developed a specific impulse of 179 
seconds for a dry weight of approximately 
375 Ib. 

There is no doubt that if air warfare con- 
tinues as it is with the bomber aircraft not 
being replaced by long-range rockets, then 
target defence interceptors will play an ever- 
increasing part in defensive operations, ulti- 
nately leading to the employment of the com- 
pletely robot missiles which have so far only 
reached the experimental stage. Specifica- 
tions were issued by the German War 
Ministry for the production of a large anti- 
aircraft missile capable of attacking indi- 
vidual bombers and destroying them with 
reasonable amount of success. The German 
High Command ordained that an operational 
accuracy of at least 50 per cent must be 
assured before the weapon could be accepted. 
Several research teams commenced work on 
this project, and two main weapons were 
produced ; but nevertheless, development 
along these lines had not been completed by 
the end of hostilities and the missiles were 
not used operationally. 

As an offshoot from the ‘‘A”’ series 
development of long-range rockets at Peene- 
munde, which ultimately produced the “‘A-4 ”’ 
(V2), there appeared the Wasserfall. This 
was a large projectile very similar in appear- 
ance, though somewhat smaller than the 
well-known “ A-4” rocket. The general 
arrangement of the internal components of 
this missile is shown in Fig. 14. At the 
nose was the radio proximity fuse A, which 
was designed to explode the 220 lb warhead B 
when the Wasserfall approached the target. 
Aft of the warhead was the spherical pressure 
tank C in which 154 lb of compressed nitrogen 
were stored under a pressure of 200 atmo- 
spheres and used to displace the fuel from 
the tanks to the combustion chamber. 
Following on this was the oxydiser tank D, 
which contained 3300 1b of ‘ Salbei,’ and 
then the tank for the 1000 lb of ‘‘ Visol ” E. 
At the extreme rear of the rocket was the 
combustion chamber F of regenerative 
design, and cooled by the circulation of the 
nitric acid around the walls. ‘“Salbei ” 
flowed from an annulus at the nozzle mouth 
back around the nozzle and combustion 
chamber “to many small injector holes 
arranged in the injector plate at the head of 
the chamber. ‘“ Visol,” on the other hand, 
passed first to a reservoir at the head of the 
chamber from which it was injected through 
a large number of holes interspersed between 
those for the ‘“‘Salbei” injection. The 
throat diameter was 7-6in and the chamber 
pressure was 15 atmospheres. The resultant 
thrust was 17,600 Ib, the duration of power 
forty-one seconds, and the specific impulse 
180 seconds. 
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Four small stubby wings G, each 24in 
in span and having a root and tip chord 
respectively of 84in and 42in, were situated 
midway along the body. Slightly larger 
fins H, at the extreme rear, terminated in 
movable control surfaces I, which were 
operated by Siemens “ K 12 ” servo-motors. 
Graphite vanes were also used as control 
surfaces by being inserted in the effluent 
stream. The overall length of the missile 
was 236in, and the maximum body diameter 
was 27}in. 

Launching was to be ‘accomplished from 
a mobile launching cradle, and the missile 
was to travel vertically upwards for about 
six seconds, after which time control would 
be taken over by the radio controls. It was 
anticipated that sonic velocity would be 
reached twenty seconds after launching, 
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and the projectile could be further accelerated 
to a maximum velocity in the region of 
2000ft per second. The total height reached 
would be in the region of 33,000ft, but 
the horizontal range would not exceed 20 
miles. Although the first of this type of 
missile was tested as early as 1944 it is 
thought that less than fifty were actually 
fired, and development was by no means 
complete. 

Several small models of the Wasserfall were 
made for test purposes and were captured 
by the Allies. One of these was 100in long 
with a wing span of about 36in, while another, 
a quarter-scale model, recovered from a 
pond in which the Germans had attempted 
to hide it, was fitted with dipoles and 
obviously .used for checking re-radiation 
effects in connection with the radio control. 


(To be continued) 


Launch of the Orient Liner ‘* Oreades”’ 


HE successful launch of the new Orient liner 

‘‘ Orcades ’’ from the Naval Construction 
Yard of Vickers-Armstrongs, Ltd., at Barrow- 
in-Furness, on Tuesday October 14th, 
already briefly referred to in our last week’s 
issue, marked another happy event in the 
twenty-five years’ association between the 
Orient Line and Vickers-Armstrongs. The 
naming ceremony was gracefully performed 
by Lady Morshead, the wife of Lieut.- 
General Sir Leslie Morshead, who has just 


company of distinguished guests and friends. 
The chair was taken by Sir Robert Micklem, 
C.B.E., R.N., the chairman of Vickers- 
Armstrongs, Ltd., who proposed the toast 
of ‘‘ Orcades.”” He commented on the fact 
that the ship was the largest merchant 
vessel to be launched in this or any country 
since the end of the war. He then presented 
Lady Morshead with a memento of the 
occasion. He announced that the berth 
just vacated would be used to lay down a 
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been appointed general manager of the Orient 
Line in Australia, and is here for a short 
visit. The ship was named with a bottle of 
Australian wine, which broke on her bows. 
She was waterborne in about half a minute, 
and the drag-chains brought her to rest in 
about her own length. She was immediately 
taken in hand by tugs, and piloted along the 
Walney Channel, through the Ramsden 
Dock, and by mid-afternoon was safely 
berthed at the fitting-our basin. 


LUNCHEON SPEECHES 


After the launch, luncheon was provided 
in the head offices, and there was a large 
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new Orient ship of similar characteristics 
to the “ Oreades.’’ This confidence of the 
owners was appreciated all the more, he 
said, as in the construction of the ship just 
launched there had been difficulties and 
delays, which had postponed the date of 
completion far beyond the anticipated date. 
The main reasons for the delay were, Sir 
Robert said, first, difficulty in obtaining 
at the time, and in the quantities needed, 
steel, timber and other raw materials, 
including ‘a mass of finished articles, and 
secondly, the difficulty of recruiting a 
balanced labour force of the various trades 
required of sufficient size to meet the com- 
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mitments. The elaborate procedures of the 
present time for getting materials and labour 
also needed great simplification. 

The toast of ‘The Commonwealth of 
Australia’? was proposed by Sir Alan 
Anderson, G.B.E., director of the Orient 
Line, who felt that the ordering of these two 
fine new ships was,a measure of the com- 
pany’s confidence in the happy relations 
which had always existed between the 
Orient Line and the Commonwealth of 
Australia. 

In his reply to this toast, Mr. J. A. Beasley, 
High Commissioner for Australia, dealt 
with some of the contributions Australia 
had made, and was making, to help to restore 
Britain’s economy. 

Mr. I. C. Geddes, the chairman of the 
Orient Steam Navigation Company, Ltd., 
was entrusted with the toast of “ Vickers- 
Armstrongs, Ltd.” That toast was, he 
said, very dear to the Board as it brought 
memories of work well done, friendly co- 
operation and understanding. Their associa- 
tion had stood for over twenty-five years, 
and in that time Vickers-Armstrongs, Ltd., 
had built six ships—the “Orama,” 
** Otranto,”’ “‘ Orford,’’ ‘‘ Orontes,”’ ‘* Orion,” 
and a previous “‘ Orcades.”” The tonnage of 
all these ships from Barrow amounted to 
some 127,000 gross tons, and their total 
cost was £5,500,000. To-day the company 
was constructing for the Orient Line two 
ships totalling 60,000 tons, which would 
cost more than £6,000,000. In addition to 
their running costs, these ships would have 
to earn something like £600,000 a year in 
order to cover interest and depreciation. 
Each vessel would make four round voyages 
instead of three each year, and with the 
increased speed and capacity three ships 
should do the work of four. In the flow of 
migrants to Australia, the Orient Company 
intended to play a full part. 

In his reply, Sir Archibald Jamieson, 
K.B.E., C.B., chairman of Vickers, Ltd., 
spoke on friendship and mutual trust between 
shipowner and shipbuilder. His firm would 
provide facilities in its yards to build ships 
for its clients in the most efficient manner, 
and at the lowest possible cost. 


SoME DESIGN FEATURES OF ‘“‘ ORCADES ”’ 


The *‘ Orcades ”’ is designed for the carry- 
ing of passengers, mails and cargo between 
the United Kingdom and Australia, and. to 
complete the voyage in twenty-eight days, 
as against the pre-war service schedule 
between Great Britain and Melbourne of 
thirty-six days. Some of the leading dimen- 
sions of the ship are given in the following 
table :— 

Hull Dimensions and Particular: 


Length overall... ... ... ... .. Si 
Length between perpendiculars 668ft 
Breadth moulded ... ... ... 90ft 6in 
Depth moulded to “ E ” deck 50ft 
Draught AF <inse. sen TOM 3lft 
Gross tonnage, approximately 31,000 
Service speed ... ... «+. «+ 22} knots 


Provision is made to carry 780 first-class 
passengers, and 780 tourist class passengers, 
while the ship’s complement of officers and 
crew will be 608 persons. The ship is being 
built under Lloyd’s Register survey, and in 
accordance with the latest rules and regula- 
tions of the Ministry of Transport. 

When completed the ‘“Orcades’”’ will 
have a novel appearance, inasmuch as her 
superstructure, including the navigating 
bridge, will surround the single streamlined 
funnel. There is a single tripod-base mast, 
and two sets of samson posts forward and 
aft. There are eight continuous decks, 
“A” to “H” inclusive, all allotted for 
passenger use. The hull is sub-divided 
below “D” deck by twelve watertight 
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compartments, and in addition to the double 
bottom, which is divided into compartments 
for fresh water, oil, boiler feed water and 
water ballast, there are a series of side tanks 
up to “G” deck, port and starboard, in 
way of the machinery spaces, providing a 
double skin. About one-third of the ship 
has been welded, and in all there are 
upwards of 750,000 rivets in the ship. The 
launching weight was about 14,000 tons. 

Considerable care has been taken in the 
arrangement and decoration of the cabin 
and public room accommodation. The firsi- 
class dining-room is on “F”’ deck, and it 
measures 88ft by 72ft and can seat 418 people 
at one time. Air conditioning is to be used 
for many of the public rooms, and good deck 
capacity for promenading and games has 
been reserved. 

The same can be said of the accommodation 
for the tourist passengers, which will be 
on “Ff,” “GC” and “@” -decks, in 
two and four-berth cabins. In _ going 
through the shops at Barrow, we noted 
some mobile cabins which are to be used on 
“ H” deck, and will enable the outgoing 
space to be used to the full for migrant 
passengers, while on the homeward voyage 
some of the mobile cabins can be stored 
elsewhere, releasing valuable space for home- 
ward food cargoes. 

The navigating equipment will include all 
the latest instruments, including radar, 
while the precautions against possible fire 
are very complete. In addition to air 
conditioning to be fitted to several public 
rooms, thermo tank mechanical ventilation is 
to be fitted in other public rooms, and in 
passenger and crew spaces. Heated air will 
be supplied to the crew spaces as required. 

Like all previous Orient ships, in 
“‘ Orcades ’’ considerable cargo will be car- 
ried. Insulated cargo will be carried in 
Nos. 1, 2 and 3 holds, and ‘tween deck spaces 
forward, having a total capacity of 240,000 
cubic feet, while the lower holds, Nos. 4, 5 
and 6 will be set apart for general cargo 


Kingston upon Hull 
1447- 


N Saturday last, October 18th, the city and 
county of Kingston upon Hull celebrated 
the 500th anniversary of the granting of the 
city’s first water charter in 1447. A luncheon 
was given in the Guildhall, Kingston ‘upon 
Hull, and the principal guest was Mr. Aneurin 
Bevan, the Minister of Health. In connection 
with the celebrations, in addition to an historic 
booklet, an interesting Waterworks Exhibition 
has been arranged at the Mortimer Galleries, 
Carr Lane, and from October 18th until the 
26th this exhibition will be open, as will 
the corporation’s pumping stations, reservoirs, 
and the Central Depot, to the general public. 
The chair at the luncheon was taken by 
Councillor J. D. L. Nicholson, Chairman of the 
Water Committee. In proposing the toast of 
‘“The Water Undertaking,” Mr. Bevan said 
that to Hull belonged the honour of starting 
the first public utility water undertaking 
500 years ago. In some respects the 1447 
conditions were not unlike our own. In these 
days we were exporting cloth to Germany and 
to the Netherlands. Comparing the infantile 
and maternal records of those days and inter- 
vening days with the present. credit was 
reflected upon the water and the sanitary 
engineers for the progress made and maintained. 
It was to the efficiency of the water and sani- 
tary undertakings that we owed freedom from 
a major epidemic in recent years. As to Hull’s 
wartime record, there had been magnificent 


Oct., 24, 1947 


and have a capacity of about 165,000 Cubic 
feet. Refrigeraving plant by J. and 8, Ral; 
will be installed. 

In order to furnish power for the heat; 
power and lighting circuits throughout th, 
ship, a group of four turbo-generator got, 
for 220-V d.c. will be installed. 


MaIn PROPELLING MAcHINERy 


The main propelling machinery, some of 
which was seen in construction in the works 
comprises a twin-screw arrangenient. of 
Parson’s geared steam turbines, which is 
designed for a maximum output of 425) 
s.h.p., and to take steam from two large 
and two small Foster Wheeler water.tube 
oil-fired boilers. The boilers are of the gon, 
trolled superheat design, and will be gop. 
structed to give a temperature ranye from 
850 deg. Fah. down to 600 deg. Fab., with g 
steam pressure at the superheater outlet of 
525 lb per square inch. The astern power 
of the main turbines will be not less than 
65 per cent of the normal ahead power, 
The high-pressure ahead turbine has double 
reduction gearing, consisting of an inde. 
pendent primary set of gears driving a 
secondary pinion on to the main wheel, while 
the gearing for the intermediate pressure 
and low-pressure turbines ahead is of the 
single reduction type. 

Weir regenerative condensers are to be 
fitted to each set of turbines. Thrust blocks 
and tunnel bearing blocks are of the Michell 
self-lubricating pivoted type. The propellers 
will be four-bladed having the boss and 
blades solid cast in manganese bronze. The 
Weir closed-feed system will be employed. 
All auxiliary pumps are to be electrically 
driven, with the exception of the main and 
auxiliary feed pumps, which are to be 
turbine driven. The propelling machinery, 
like the hull, will be constructed under 
Lloyd’s special survey, and will comply 
with the latest Ministry of Transport re. 
quirements for the granting of a passenger 
certificate. 


Water Undertaking, 
1947 


organisation with heroism. It had_ suffered 
throughout the war and was the worst blitzed 
city in Great Britain. The fact that in three 
days no less than 118 water mains were broken 
and yet that no domestic user was without 
water, spoke for itself. 

In replying, Councillor Nicholson expressed 
the hope that the time would soon come when 
it would be clearly recognised that Hull was a 
gateway to this country, bringing a multitude 
of opportunities for trade and commerce. 

The toast of ‘‘ The City and County of King- 
ston upon Hull” was proposed by Mr. G. 
Hutchinson, K.C., the President of the British 
Waterworks Association, who spoke of the 
ancient privileges of the city. In his response, 
the Lord Mayor, Alderman I. Robinson, 
made an appeal to the Minister of Health 
and asked him if some preference could not 
be granted to heavily-bombed areas like Hull, 
which, at present, as regards allocation of 
materials, were placed on equality with towns 
which received little or no damage. Out of 
91,000 houses in 1939, the Lord Mayor said, 
Hull had 87,000 houses damaged by bombs and 
incendiaries, and of these 6000 houses were 
completely demolished. There was a crying 
need to rehouse people and to rehabilitate 
businesses and industries. . 

In proposing the toast of “The Guests,” 
the Sheriff, Mr. W. R. Austen Hudson, referred 
to the wide range of interests represented at 
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the luncheon by the guests and their common 


interest in the water undertaking. Alderman 


Herbert Humphreys, the Chairman of the 
city of Birmingham Water Committee, 
reaponded. 


THe WATERWORKS EXHIBITION 


After luncheon the whole party proceeded 
to the Mortimer Galleries, where the Minister 


of Health, Mr. Aneurin Bevan, formally opened 
the Waterworks Exhibition. In the exhibition 
it has been sought, with success, to give some 
idea of the 500 years of progress of the water 
department of the Hull Corporation, and at 
the same time to indicate some special lines 
in which water supply has progressed. The 
oldest historical documents of the Corporation 
are on view. They include a letter from the 
College of Cardinals in 1415, appealing for 
forbearance and charity in the matter of 
depriving the people of Hull of water which 
was taken from the Springhead, in a natural 
channel. In 1440 Hull was created a County 
by Royal Charter, and in 1447 the Corporation 
procured a New Charter, which covered a wider 
area and gave permission to purchase more 
springs and to cut a new artificial channel 
to replace the natural channel. Soon after, 
the Bush Dyke was formed. 
pipes made of lead was laid in 1460 by Sir 
William Knowles, but was later abandoned, and 
at a later period came water carriers. This 
period is illustrated by the actual Charter 
along with its Seal and early examples of lead 
and wooden pipes, including Roman and early 
English pipes and lead joints, and some elm 
pipes and cocks from Hull along with a fine 
wooden breeches piece. 

In 1616 a Water Company was formed and a 
pump worked by horses, filling a large cistern 
on a tower, was put down. In this period much 
use was made of elm pipes and lead pipes or 
“ strings’ to the houses, with public cocks in 
the streets. In 1795 a steam engine was erected 
by James Watt and a new water house was 
built. By 1842 it was necessary to consider 
a new source of supply. An order was obtained 
in 1843 and under the advice of Mr. Thomas 
Wickstead, the water works at Stoneferry 
taking water from the river Hull was built. 
Two 65 h.p. direct-acting engines were used 
for driving the pumps which drew from a 1} 
acre reservoir. Sizes of machinery were 
increased in 1850 and 1862, engines of 160 
h.p. and ‘220 h.p. being installed. 

Following an attack of cholera in 1849, 
attention was again paid to the Springhead 
source, and boreholes were sunk and pumps 
installed from 1870 to 1872, when extensions 
were again made under parliamentary powers. 
By this time engines of 300 h.p. were necessary, 
and a Cornish beam engine, which is still in 
working condition, was installed. In 1879 
and 1884 new adits were driven and new bores 
made and old ones deepened. New machinery 
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was installed in 1900. With increasing areas 
of water supply, the Corporation obtained 
powers to develop the Mill Dam Station at 
Cottingham, and cast iron wells were made 
and artesian bores 200ft deep sunk. Steam 
pumping machinery was installed, designed 
to pump 3,500,000 gallons of water in twenty- 
four hours. New engines and boilers were 
installed at this station in 1934, About 1893 





VIEW IN DUNSWELL PUMPING STATION 


a new source of water was sought at Dunswell, 
and work was finally begun in 1914, but was 
stopped by the first world war and was only 
started again on a much larger scale in 1923. 
The Dunswell pumping station was officially 
opened in October, 1931. At this station 
there is one pumping well, 16ft dia., and 114ft 
deep, with about 5200ft of adits. Two three- 
throw Potter pumps, each with a 5,000,000 
gallon capacity per day, are installed and are 
driven by two 275 b.h.p. Brotherhood-Ricardo 
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Manager, to the Diesel Users’ Association,, in 
1940, and on Thursday, October 16th, Mr. Green 
gave another paper before the same body, 
incorporating further notes, particularly as 
regards wear and running costs. In the Exhibi- 
tion photographs and drawings give details 
of the stations we have briefly enumerated, 
namely, the Springhead, Mill Dam and Duns- 
well pumping stations, which together with a 
small station at Swanland, provide the average 
daily consumption of 17,110,000 gallons for a 
population of 363,350 supplied. 

About 1937 the department constructed a 
new Central Depot, at which its stores, 
engineering shop and meter and fittings test- 
ing shops were arranged. Exhibits show the 
work of these departments in fittings and 
meters, examples of which are displayed in 
running condition, including the rotary vane, 
rotary piston and venturi patterns. In supply 
mains progress is illustrated by a selection of 
Stanton cast and spun water pipes with 
Staveley and Victaulie pipe joints. The 
flexing of mains with these joints is well demon- 
strated. Model beam engines and pumps 
are on view, and Beresford submersible 
pumps are shown in action. A Freeze-Seal 
plant for effecting quick pipe repairs is also 
shown. Alongside maps of the supply area, 
attention is called to the Corporation’s pros- 
pective scheme, powers for which were obtained 
in 1933, for impounding waters from the Farn- 
dale area, which is situated eight miles north 
of Kirbymoorside in the North Riding of 
Yorkshire. Since 1934 rainfall statistics have 
been collected and examined. As is clearly 
shown by a contour model, when the demands 
of Hull city and area increase, it will be possible 
to harness the waters of the two adjacent valleys, 
Rosedale and Bransdale, by means of tunnels 
through the hills and by surface streams, col- 
lected by bores sunk in the stream beds con- 
necting with the tunnels. An embankment 
1900ft long and 130ft in depth will be required 
for a maximum depth of water of 125ft, and 
a water area of 440 acres. The storage capacity 
will be 6,000,000,000 gallons and should give 
about 20,000,000 gallons per day, including 
compensation water. 

To illustrate the construction of dams, a 
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heavy-cil engines, running at 800 r.p.m. 
through three stages of double-reduction gears, 
and a.combined clutch and flexible coupling. 
This plant is illustrated in an accompanying 
engraving. These plants have an overall 
thermal efficiency of 32 per cent and are believed 
toconstitute the mostefticient waterworks instal - 
lation in the country. A full account of this 
station will be found in a paper given by 
Mr. C. Green, the Deputy Water Engineer and 


model of the Hawsewater Dam is shown. 
The chlorination of water by the Wallace and 
Tiernan process is shown and there is on view 
the latest type of Chloroscope for testing visually 
the chlorine content of water. 

The city analyst shows bacteriological exami- 
nation, the depth sampling of water, the detec- 
tion of pollution, and the estimation of hard- 
ness, while the city treasurer demonstrates 
the modern way of getting out water accounts. 
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An Anti-Vibration Machine 
Mounting 


A NEW anti-vibration machine mounting, 
known as the “‘ Cushyfoot,”’ which has been 
developed for heavy plant by Metalastik, 
Ltd., Evington Valley Road, Leicester, is 
illustrated in the engraving below. The mount- 
ing comprises two castings separated by 
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ANTI- VIBRATION MACHINE MOUNTING 


flexible rubber springs incorporating the firm’s 
rubber-to-metal weld. The upper casting is 
designed for ready attachment by a single 
bolt to the machine foot and at the same time 
it protects the rubber from accidental ‘damage, 
oil contamination, &c. The lower casting is 
held to the floor by two 
Zin bolts. The rubber 
is loaded in compress- 
ion and shear so that it 
has a good load-carry- 
ing capacity, whilst the 
springs are so shaped 


as to give an overall 


Governor 


f Air Inlet 





THE ENGINEER 


It is stated that the principle employed is 
somewhat similar to that used in the Pirani 
gauge, in which the temperature of the fila- 
ment, and therefore its resistance, is regulated 
by the flow of air passing it. From the dia- 
gram of the pneumatic and electric circuits 
of the new gauge reproduced below it will be 
seen that the basic electric circuit is that of 
the Wheatstone bridge. The air system divides 
into two streams, one passing to atmosphere 
through the fixed jet A on the left, thus reduc- 
ing the temperature of the filament B. The 
second portion of the air stream passes fila- 
ment C, the rate of flow in this instance, how- 
ever, being varied by a jet D in the gauging 
mandrel E. The flow of air is regulated by the 
clearance between the jet and the wall of the 
hole being measured. Two tungsten carbide 
inserts F contact the wall opposite the jet and 
are held in place by the force of gravity. 
In this application the work is supported by a 
vee-block. 

The resistances Rl and R2 form the ratio 
arms, together with the left and right-hand 
portions of R3, which are employed for zero 
setting. The galvanometer G in the centre 
of the diagram is of the centre zero moving 
coil type, and is usually a microammeter or in 
some instances a milliammeter, the choice de- 
pending upon the degree of sensitivtiy required. 

When the brush on R3 is in such a position 


that the ratio of the two ratio arms is 1: I- 


the filaments B and C must be at substantially 
identical temperatures in order that the galvano- 
meter can indicate zero. Since the air pressure 
to the system is maintained constant by the 
governor and the voltage to the Wheatstone 


Cooling Tank 








height of no more than 
4in. With a normal 





capacity of 1 ton the 
mounting has a deflec- 





tion of fin under load. 

In these mountings 
the load capacity and 
stiffness can be varied 
by substituting other 
standard rubber qua- 
lities and the range is 
widened by the use on 
heavier rated springs 
of an_ intermediate 
stiffening plate in the 
centre of the rubber. 

Within the same cast- 
ings, alternative rubber 
springs are supplied to give the same deflec- 
tion under loads as small as } ton or in special 
cases up to 14 tons. When required, deflection 
of less than }in may be allowed, and for occa- 
sional shock loads deflections up to gin do 
not overstrain either the rubber or the castings. 

Combined with these features, the special 
advantage of the ‘‘ Cushyfoot”’ mounting is 
that the comparative stiffness, vertical and 
horizontal, of a set of mountings can generally 
be adjusted to give the best results. The 
form of construction is such that an individual 
unit has different stiffness in the various 
directions. 

In the horizontal direction parallel to the 
bonded plates of the spring, the rubber is in 
shear, and for deflections in this direction the 
mounting is most flexible. Deflections both 
vertically and in the horizontal direction put 
the mounting in combined compression and 
shear, but the degree of compression is greater 
for the horizontal direction. 
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An Electro-Pneumatic Gauge 


PARTICULUARS have been received from the 
Sigma Instrument Company, Ltd., Letchworth, 
Herts, of an electro-pneumatic system of 
gauging which the firm has developed for the 
measurement of very small holes. 














DIAGRAMMATIC ARRANGEMENT OF ELECTRO PNEUMATIC GAUGE 


bridge is derived from an accumulator which 
gives a substantially steady voltage, it can 
be seen that variations of the air flow through 
the mandrel, and therefore over the filament C, 
will cause temperature changes, thus disturb- 
ing the balance of the bridge. The galvano- 
meter scale can therefore be calibrated to 
indicate variations of the component size, 
magnifications as high as 10,000-1 being 
obtainable. By shunting the galvanometer 
it is possible also to make a two-range instru- 
ment, enabling the user to observe changes in 
component size during the manufacturing 
process. the higher magnification only being 
used when approaching the final size. To 
stabilise the instrument and eliminate drift, 
the two glass tubes housing the filaments 
B and C are mounted in a cooling tank, and 
are surrounded by oil. 

As the battery voltage gradually falls as 
the battery discharges, it is desirable to check 
the setting of the instrument periodically. 
For this purpose there is provided a standard 
test jet H, controlled by a two-way cock, 
which diverts the right-hand air stream from 
the measuring tool to the test jet. When 
the brush on R3 is placed at zero and the air 
is turned to test, the galvanometer should 
also indicate zero. If this is not so, the resis- 


tance R4 can be adjusted to restore balance. 
The whole equipment is mounted in a neat 
compact metal case, and a handle is provided 
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at the back, making it extremely portable 
The connections for the air supply, the bat 
the switch and fuse, are all at 
the instrument case. 

A clearly marked scale, together with th, 
anti-parallax pointer, makes this instrumey 
very easy to read. 


’ 


the Tear of 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions «j 
our correspondents) 
INDUSTRIAL RELATIONSHIP, 


Srr,—As a worker in the engineering industry, 
who has his work at heart, I am very perturb 
at the attitude of mind of people in industry 
and, having talked with folks and tried to put 
my finger on the root causes, have come to the 
conclusions as outlined below. I am not going 
to say that I have come to the correct cop. 
clusions, but I should like these given publicity, 
so that perhaps, if it causes other people t) 


think and express their opinions, a happie 


state of affairs might prevail. 

Things are certainly not what they were iy 
industry. In the past, the British worker took 
a vast pride in his work, and a keen sense of 
loyalty caused him to stoutly defend the pr. 
ducts of his own works, against any attacks, jy 
argument, from men from rival works. Like. 
wise, when business men met, they were ready 
to take up the cudgels on behalf of the loyalty, 
zeal and craftsmanship of their employees, 

Since then the workers’ conditions have 
improved enormously : better wages, washing 
facilities, canteen, specified breaks for tea, and 
in a large number of cases better workshops and 
tools, All these things should result in better 
work, happier workpeople and an _ increased 
tempo of production. The result must be very 
disappointing to those who have their workers’ 
interests at heart. One could be excused for 
laying the entire blame on the worker, as what 
do we see to-day ? The answer is “* frustration, 
discontent and a deep feeling of unrest ’’ which 
manifests itself in dozens of different ways, 
probably all of which have a detrimental effect 
on production. It is no good assuming, as 80 
many do, that ‘‘ it’s human nature,’’ ** it’s the 
war,’ or some other excuse for shelving the 
problem; it is serious, and only by getting 
under the skin of the worker will the remedy 
emerge, and then it will be found that possibly 
management is equally at fault, albeit, 
unwittingly. 

How does this unrest affect production? I 
think you will find the following faults are on 
the increase in industry :— 

(1) A wery casual regard for good time- 
keeping. 

(2) Inability to see the supervisor’s point of 
view, and a tendency to treat him as a necessary 
evil, rather than what he should be, the captain 
of a team. 

(3) Doing only just enough work to get by. 
(An idle workman used to be despised by his 
workmates, but to-day is tolerated.) 

(4) A complete lack of pride in the good name 
of the firm, and its products, and a lack of 
interest in their ultimate conclusion. 

(5) Indifference to wastage of labour, tools 
and materials. 

So much for the employees’ contribution. 
Now, what about the employer? I list the 
following as contributory causes of this unrest:— 

(1) Multiplicity of control. A worker can get 
bewildered by too many people having a finger 
in controlling his work. He gets instructions 
from so many people, yet when he asks for 4 
privilege or a rise it always has to go to the top 
of the tree for consideration. Unify control ina 
department, let the foreman make all his 
decisions and then right or wrong, back him 
up. Thus the worker knows where he stands 
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ad the basis of respect and understanding is 
tablished. 
(2) Promotions.—Now this isa very sore 


,int in a number of firms, as the tendency in a 
lange number of cases is to fill positions in the 
better graces from outside sources, instead of 
upgrading from the internal staff. This takes 
all the incentive away from an ambitious 

yorker, Who soon starts looking for somewhere 

eke a8 800n 8 he feels he is competent enough 
io go up @ Step. Recruiting these jobs from 
jutside is bad psychology unless the job abso- 
jutely cannot be done by upgrading. 

(3) Lack of personal touch between higher 
management and works personnel. Now this 

is a ticklish and controversial subject. In a 
modern works with its complex system of 
watrol, with ever-changing personnel, it is 
far different from the days when a works 
manager knew every one of his staff for years. 
To-day the higher management only meets his 
workers to talk to at either welfare meetings 
or delegations from a trades union, and, as both 
sides have their own views to plug, there is very 
little of the ‘‘ get-together ’’ spirit about those 
occasions, which means that the employer 
really only meets his employees when they 
want something, which is not a good atmosphere 
for mutual understanding. Management and 
workers should be able to meet with the common 
aim that the works exists for maximum output 
of first-class products by happy and contented 
workers, who see that by their zeal and craft- 
manship they are ensuring that security and 
tenure of employment that should be the aim 
of every working man. I am convinced that a 
lot of this trouble from both sides can be 
obviated by a welfare officer, free from the 
office of personnel manager, who is at home in 
his office at any time of the day to any employee 
of the firm, who can help in domestic problems 
as well as industrial ones. He must have the 
trust and respect of both sides and give abso- 
lutely unbiased service to the workers and the 
management at all times. I might suggest that 
one of his first job8 would be to persuade the 
directors, management and workers to attend 
frequent ‘* free-for-all ’’ discussions, when both 
sides could tell each other’s faults without 
rancour. He must also be able to develop the 
sports and social side and get the workers to 
meet each other on a friendly level, thus, 
maybe, producing that ripe plum of industrial 
relationship, esprit de corps. 

A. G. Srmcox, 

Watford, October 17th. 


ee 


Kelvin Gold Medal Award 


At the end of last week it was announced 
that the Kelvin Gold Medal for 1947 had been 
awarded to Air Commodore F. G. Whittle, 
C.B., in recognition of the eminent services he 
has rendered to engineering science in those 
branches of work with which Lord Kelvin 
was especially identified, and to commemorate 
which the Medal was instituted. It may be 
recalled that the Kelvin Gold Medal is pre- 
sented triennially, the recipients being selected 
by a committee consisting of the Presidents 
of the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, the Insti- 
tution of Electrical Engineers, the Institution 
of Naval Architects, the Iron and Steel Insti- 
tute, the Institution of Mining and Metallurgy, 
the Institution of Mining Engineers, and the 
Institution of Engineers and Shipbuilders in 
Scotland. As there were no awards during the 
war years, the last recipient of the Medal was 
Sir Joseph J. Thomson, O.M., F.R.S., in 1938. 
The first award of the Medal was made in 1920 
to Dr. W. C. Unwin, F.R.S., and since then 
other recipients have included Dr. Elihu 
Thomson of the U.S.A., Monsieur Andrew 
Blondel of France, and the Marchese Guglielmo 
Mareoni of Italy. 
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Seaweed Harvesting Methods 


By WILLIAM MACKENZIE, M.I.E.S.* 
No, I1I—(Continued from page 375, October 17th) 


N February 21, 1944, it was decided tem- 

porarily to lay up the “‘ Prospecto ” at moor- 
ings in Loch Creran, Argyll, and to dismiss the 
crew. While lying at moorings the vessel caught 
fire and was subsequently transferred to a repair 
yard. Arrangements were subsequently made 
to restore the vessel to a working condition and 
advantage was taken of the facilities in the 
repair yard to mount the duplicate pumping 
unit on the deck above the engine-room. This 
made the vessel a complete unit, being now 
capable of supplying water to the hold tanks 
and pumping the cargo out without an external 
supply of water. In addition, a new stern was 
built, incorporating improved crew quarters 
for five men, a new wheel-house and longer 
derrick. This work was completed by August 
14, 1944, when the vessel was taken over by 
the S.S.R.A. 

It should be noted at this point that financial 
reasons alone were responsible for the fact that 
the forward hold tanks were not removed and 
the space so gained converted into a proper 
pump room, housing both pumping units. 


dency for the head to lift from the sea bed. 


‘The oil system was reviewed and modified by 


adding a separate tank and auxiliary oil 
pressure pump to supply power to the con- 
veyors only, leaving the 3in oil pressure pump 
to feed the cutting knives or the winch, when 
necessary. By carrying out this modification 
the full power from the larger pump was 
diverted to the cutting knives (Fig. 23), where 
the shortage of power had always been trouble- 
some. At the cutting tests conducted at Port 
Appin on August 18, 1944, the ‘‘ Prospecto ” 
worked with, against and across the tide with- 
out draping of frond or choking at the suction 
ports. 

Preliminary survey methods were now tested 
and, apart from periodic failure of hydraulic 
oil gear, all equipment responded satisfactorily. 
A note in the botanists’ report of September 11, 
1944, indicated a cutting rate calculated on a 
sample weighing as being 4 tons £0 lb per hour. 
The following day a cutting rate calculated in a 
similar manner indicated a rate of 4 tons 5 ewt 
801b per hour. (Nore.—When engaged on 








Enlarged 
Suction Ports 

















UNDERSIDE OF CUTTING HEAD. 
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Variable Depth Planing Plate 3-0 long x 15" high 
Connected Direct to Cutting Head by 5g Dia. Rods 





FIG. 22—CUTTING UNIT WITH VARIABLE DEPTH PLANING PLATE 
AND ENLARGED SUCTION PORTS 


This would have assisted matters greatly, as it 
would have improved the trim of the vessel and 
reduced the maintenance work subsequently 
required on the machinery mounted on deck. 
In addition proper marine diesel engines could 
have been incorporated in the pumping units, 
resulting in lower maintenance costs and very 
much reduced running costs. 

The formation of the 8.8S.R.A. marked a new 
era in the history of ‘‘ Prospecto,” as it was 
decided that the Association would continue 
to operate the vessel, provided she could be 
made suitable for surveying sub-littoral sea- 
weed beds, and not for harvesting Laminaria 
frond as originally designed. The working con- 
ditions were therefore to be totally altered, as 
when engaged on harvesting it had proved 
effective in certain areas to put the propulsion 
engine out of gear and to utilise the ebb and 
flow of the tide. With surveying, on the other 
hand, it was considered necessary to maintain 
a constant propulsion speed arid a consistent 
cutting rate when proceeding with, against or 
across a tide. 

A variable depth planing plate (Fig. 24) was 
designed and fitted, which overcame the ten- 

* Scottish Seaweed Research Association 





survey it proved difficult to assess the true 
cutting rate as would apply during harvesting, 
on account of the fact that the vessel was not 
necessarily kept on weed beds, but pursued a 
definite course. The cutting rate quoted is 
calculated on one-minute samples of weed taken 
every five minutes during survey.) 

All work up to date had been carried out in 
waters in the Oban area and it was decided to 
venture further afield and survey in the waters 
surrounding Mull. On September 14, 1944, 
while operating on the Mull coast, a new diffi- 
culty was experienced. Stones of considerable 
dimensions were being raised from the sea 
bed, secured to the stipe of the plant by the 
holdfast and thus causing damage to the cut- 
ting knives and the cast cover of the cutting 
head. This new setback was investigated 
very thoroughly by examining through a 
view-box the actual working conditions, and 
was eventually proved to be a result of the 
high water velocity applied to areas where 
the plant mooring was comprised of small 
boulders on a loose sea bed. Continued testing 
showed that the suction velocity at the port 
openings (calculated at approximately 4-2ft 
per second) was satisfactory for areas where 
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’ the weed was secured to a rock or hard bottom 
but was too powerful on a loose or shingle sea 
bottom. 

A new cutting head (Fig. 22), incorporating 
enlarged suction ports, was designed to over- 
come this weakness and whilst awaiting fabri- 
cation of this head certain modifications were 
made to the existing cutting head in an effort 
to make it suitable for harvesting whole plants 
(i.e., stipe and frond) and not frond only, as 
had previously been intended. The modified 
cutting head (Fig. 24) incorporated a hori- 
zontal finger plate, on the under side of which 
was mounted submarine hydraulic oil motors 
direct coupled to two 18in (tip to tip) knives, 
and a movable perforated guide plate to lead 
the whole plant to the original cutting head on 


6” Bore Rubber 


Cutting Head- Twin Knives — 
Suction Hose Driven in Series at 
e 900 R.P.M. - 3:9 H.P. 
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had previously been experienced, no stones 
were lifted. 
Enquiries, therefore, were put in hand for a 
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tion of rotation of the-cutting knives Could be 
reversed, if choking occurred. 

In April, 1945, a completely new Cuttin 

" 


TaBLE VI.—Continuous Cutting Hours 








| | | | Nope 
Continuous | | Continuous | 
Date cutting | Remarks Date | cutting Remarks 
aT it a anita ia es co. ——— 
h. min. ; h, min, rm 
19.4.45 2 30 Testing new cutting head 27.4.45 6 45 | Survey 
20.4.45 3 20 | ~~ Ditto 30.4.45 2 37 | Demonstration of cutting 
23.4.45 6 00 | Survey 1.5.45 | 7 05 | Thick weed beds 
24.4.45 5 50 | Side net torn | 2.5.45 | 3 35 | Delayed at base in morning 
25.4.45 2 35 | Insufficient weed—dangerousarea; 3.5.45 | 5 00 | Delayed at base in morning 


| 


suitable diesel engine to replace the Ford “ V.8 ” 
which had been operating continuously in 
second gear, with con- 
sequent excessive heat- 
ing of the gear-box. 
ha Fy ) The shape and _ con- 
VA struction of this type 
5 ki of gear-box made it 
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FIG. 23—MODIFIED OIL PRESSURE SYSTEM 


the end of the suction boom. Suitable nets 
were fitted to retain the plant until it was 









Water Drained 
from Conveyors 
& Led Overboard 


experienced due to 


impossible to install a 
water-cooling system 
and even had this been 
y possible, it is ques- 

tionable if much ad- 
vantage would have 
been gained as_ the 
engine would still have 
been operating in second 
gear. The delivery 
period for a_ diesel 
engine was, however, 
so long that this course 






4 l 
ef ae 
A ba 


Winch 
16H.P. 950 Lb. Sq.tn. had to be abandoned 
and a 2/1 chain re- 


duction gearbox was 
purchased from 
Thornycroft and Co., 
Ltd., Reading, which 
enabled the engine to 
be run in top gear, but 
-1 Chain the installation of the 
Reduction additional gear - box 
Gear necessitated the raising 
of the Ford engine by 
10%in and extending 
the pumping unit by 
12}in, taking up space 
in the pump room which 
could be ill afforded. 
Enquiries for more 
robust hydraulic oil 
equipment to operate 
at a higher working 
pressure revealed that 
this would entail a 
complete redesign of a 
major proportion of the 
other equipment. At 
this stage the Associa- 
tion could not afford 
the delay which this 
would have involved. 
Further testing of 
the new cutting head 
proceeded satisfactorily 
although it was re- 


3 Ch 


ported that in certain . 


areas trouble was being 
the jamming of the 


cutting knives. The cause was eventually 


finally cut and raised to the hold tanks in the traced to the main cross-plate carrying 

vessel. the submarine oil motors in the cutting 

This work was stopped when the redesigned head, where weed frond was becoming 
TABLE V 





Pumping unit 





Hydraulic oil system in Ib per sq in 














Ford “V.8” engine 6in fullway centrifugal pump Main pump | Auxiliary pump 
Weirs. Total 2 
Gear | R.p.m. | R.p.m. }——— —| gallons | Cutters | Winch Conveyors 
Ford | Aft | permin | 
Top | 1200 | 600 | 4jin | | 1100 | 550-700 250 150 
| 


4jin 





cutting head (Fig. 22) was ready for testing, 
but it is interesting to note that a proportion 
of 60/40 stipe to frond (by weight) had been 
achieved. Report sheets for December show 
that working over areas in Mull, where trouble 


wedged between the plate and the cutting 
knives, which the lack of power in the 
hydraulic oil system could not overcome, 
As a temporary measure an oil change-over 
valve was fitted, by means of which the direc- 


head (Fig. 25) was designed incorporating heayy 
cast (balanced) brass discs. In subsequey; 
tests with the main oil pump relief valve gy 
to operate at 600 lb per square inch and bloy 
off at 750 lb per square inch and the suction 
velocity reduced to 1- 5ft per second, no Choking 
or draping was experienced when Cutting 
L. Cloustoni and L. Digitata frond. With |, 
saccharina, however, the soft weed usually 
found growing on the shingle or mud, son, 
draping was still experienced. Tables V andy] 
reproduced herewith give some indication of the 
improved results obtained on completion of 
the modifications. 

Commencing on’ May 7, 1945, three weeks 
work was planned to assess finally the suitability 
of the vessel as a survey unit and apart from, 
breakdown of one submarine hydraulic jj 


Taste VII.—Record of Cutting Hours on Survey 





Date | Cutting | Remarks 
time 
| h. min, 

28.5.45 | 2 00 | Hydraulic oil motor seized wp; 

| 2? h. passage time 

29.5.45| 4 45 | Thick weed beds; 4} h. passage 
| | time 

30.5.45 4 20 L. saccharina very thick; four 


stoppages—suction choked ;  h, 
passage time 
Gales; vessel 
shelter 
| Rough weather, wire lifting sling 
damaged ; 2h. to repair; 2h, 


run to Oban for 


| sea passage 
2.6.45} 0 00 Refuelling in Oban 
4.6.45) 4 00 1} h. maintenance ; cutting knives 
changed ; } h. sea passage 
5.6.45 | 1 30 | Departure delayed until noon; 
4 h. sea passage 
6.6.45| 0 00 | Gales 
7.6.45) # 15 Cutting thick weed; 2} h. sea 
| passage 
8.6.45| 0 00 | Gales 
9.6.45 | } | 
to |}+0 00 | Gales 
16.6.45 | | 
18.6.45 | 0 00 | Passage to Tobermory, Mull 
19.645; 5 5 | Cutting thick weed; 4}h, sea 
| passage 
20.6.45 | — — _ | Sea passage to Mallaig 
21.6.45| 4 00 Gales until noon; 4} h. sea passage 
2.6.45 | 3 30 Boom sucking air, repaired in 2h; 


2} h. sea passage 
Discharging tanks ; maintenance 
work, refuelling, &c. 
Island of Rhum ; 
| passage 
| Fuel supply pipe choked; 4 h. 


25.6.45| 5 00 | At 4} h. sea 


26.6.45 | “1 25 


| cleaning pipe; 1} h. sea passage 
27.6.45| 6 15 | Island of Skye; thick weed; 2h. 
| sea passage 
28.6.45| 6 45 | Island of Rhum; 2} h. sea passage 
29.6.45 0 00 | Gales, unable to put to sea 
30.6.45| 0 00 | Sea passage to Mallaig, to refuel 
2.7.45 0 00 | Gales, unable to put to sea 
3.7.45 | 6 45 | Cutting thick weed, 14 h. sea 
| passage 
4.7.45 | 2 40 | Cutting stopped on account of 
weather ; 1} h. sea passage 
pnt ° ‘| Emergency overhaul of propulsion 
11.7.45| 0 00) | engine and air compressor 
13.7.45| 0 00- | Sea passage, Mallaig to Oban 








motor, which in the improved cutting head 
could be speedily replaced, no mechanical 
trouble was experienced. The conclusions 
reached after this three weeks’ period were :— 

(1) That the “ Prospecto*’ was capable of 
locating beds of seaweed and indicating the 
extent of the bed, and 

(2) That it could cut and deliver to the hold 
tanks all L. Cloustoni and L.' Digitata frond 
in the path over which the cutting head opet- 
ated, leaving the stipe secured to the sea bed 
by the holdfast. 

Other non-engineering considerations, how- 
ever, indicated that detailed quantitative 
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aurvey could not be carried out by the ‘* Pros- 
ecto” 1nethod and it was decided to dis- 
continue the development of the vessel and to 
dismantle her equipment. The vessel was 
dismantled in August, 1945, after a weed loca- 
tion survey had been carried out in the follow- 
ing areas : Loch Sunart, Loch Don, Calgary 
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Fic. 24—MODIFIED HEAD FOR CUTTING 
WHOLE PLANTS 


Bay, Mull; Appin Sound, Ballachulish, 
Easdale, Isle of Shuna, Seil Island, Armaddy, 
Kerrera, Lismore, Loch Nell, Kilmaronaig, 
Morven, Sound of Mull, Eigg, Loch Nevis, 
Mallaig to Morar, Rhum, Skye, Sound of 
Sleat and Loch Creran. 


GENERAL REMARKS 


With the continuous addition of equipment 
the “ Prospecto’’ became overloaded and 
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“* Prospecto ’’ only by failures due to the use 
of substitutes for equipment which was unob- 
tainable during the war years. 

The hydraulic oil system was carefully 
arranged to ensure an efficient distribution of 
power and by carrying sufficient spares, inter- 
ference with development work due to break- 
downs of this source of power was reduced to 
aminimum, The hydraulic units were designed 
to work at 500 lb per square inch but eventually 
had to operate at 600 Ib to 700 Ib per square 
inch, whilst the ideal would have been a work- 
ing pressure of 750 lb per square inch with 
the valve set to blow off at 1000 Ib per square 
inch. Much of the choking and jamming can 
be attributed to this lack of power. 

The continued draping of L. saccharina frond 
is difficult to avoid as this plant has little 
resistance to dislodgement from the sea bed, 
and is more often than not located on a silt 
or mud sea bed. 

The maximum cutting rate achieved (4} 
tons per hour, calculated from samples col- 
lected during survey) is promising, but can 
obviously be improved. The addition of another 
suction boom and cutting head, suspended over 
the starboard side of the vessel, would in itself 
double this rate although it would add to the 
navigational difficulties. 

In large beds of sub-littoral seaweed situated 
in reasonably open waters (e.g., Orkney), 
the additional difficulties in navigation due to 
suspending a suction boom over the ship’s 
sides are negligible, but when it is considered 
that at one period in the Sound of Mull the 
‘** Prospecto ’’ was operating as close inshore as 
20ft from: the cliff-face, it will be realised that 
no little credit is due to the master of the 
‘** Prospecto ’’ for his handling of the ship 
during this development work. 

The increase of personnel in the crew from 
four men, as was originally intended, to five 
men, became necessary when the proposed 
rearrangement of machinery was rejected. 
The installation of remote control from the 
wheel house to the propulsion engine and the 
localising of the two pumping units would 
have enabled one engineer to control all ma- 
chinery. 


CONCLUSIONS 


(1) This method of harvesting is sound in 
principle for the cutting of frond, provided 
that it can be developed to increase the har- 
vesting rate and eliminate the cause of mecha- 
nical breakdown. It is possible that the method 


























UNDERSIDE OF CUTTER HEAD SHOWING 
PORT OPENINGS & CUTTING KNIVES. 
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Fic. 25—CUTTING HEAD 


eventually out of trim. This, to a large extent, 
limited her number of working days and pre- 
vented continuity of cutting. 


The experience gained will be of considerable 


value in the design of a vessel for further 
development work, which was limited on the 
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may also be suitably developed to harvest 
stipe. 

(2) It is not suitable for all localities on 
account of navigational difficulties in narrow 
channels, and the danger of working in a 
heavy sea swell with a boom slung over 
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the ship’s side, but it is unlikely that any one 
method will be developed which will prove 
satisfactory for all localities. 

(3) The vessel was not suitable for carrying 
out a detailed quantitative survey as no means 
could be devised for assessing quantity-distance, 
nor was it safe to work so close inshore on the 
West Coast of Scotland using a boat of this 
draught. 

The work described in this report forms part 
of the programme of research on seaweed 
undertaken by the Scottish Seaweed Research 
Association. 

The author is indebted to the Association for 
permission to publish. 





The Metropolitan Water Board 
and Urgent New Works 


AT a meeting of the Metropolitan Water 
Board on Friday last, attention was drawn 
in the report of the Works and Stores Committee 
to the urgency of new filtration works for main- 
taining the high standard of London’s water 
supply. In a statement on the matter, the 
chairman of the committee, Mr. Hugh Franklin, 
said that on June 2nd last, the supply reached 
a record of 428,000,000 gallons, followed the 
next day by a total of 422,000,000 gallons, 
and the figures would have been even higher 
had not the supply failed in certain areas, 
depriving consumers of a piped supply and 
necessitating the use of tank wagons. To 
attain those high figures of supply the safe, 
reliable output of the filters, which is regarded 
as 315,000,000 gallons a day, was increased on 
one day to over 364,000,000 gallons, the balance 
being made up by water from the Kent and 
other wells and from service reservoirs. The 
committee’s report stated that the average 
daily supply for the year ended March 31, 
1947, was 332,000,000 gallons, and the returns 
to date indicated that the daily average for the 
current year would be in the region of 
350,000,000 gallons a day. Moreover, there 
was no sign as yet that the peak of the continued 
increase in consumption had been reached. 
Unless there was a marked diminution in the 
use of water, the committee reported, it would 
again be impossible to maintain the supply 
without overloading the existing filters, and 
such a practice might again involve a depar- 
ture from the accepted standard of purity. 
The only alternatives were a reduction in the 
supply of water with a consequential increase 
in the area in which tank wagons would be 
needed, or the speedy construction of addi- 
tional filtration plant. At some of the well 
stations, the report stated, contact tanks were 
already in operation and others were under 
construction at Hampton and Lee Bridge. 
In addition, they were planned for installation 
at other stations and under normal conditions 
the construction of new filtration works and the 
provision of contact tanks at existing works 
would be proceeded with simultaneously. 
Having regard, however, to the delays experi- 
enced in obtaining the necessary labour and 
materials for other essential works, and the 
complexity of the negotiations and difficulties 
encountered in obtaining Government autho- 
rity for the new filtration works now under 
construction at Ashford Common, the com- 
mittee expressed the opinion that nothing 
should be done which would detract from the 
highest priority being given for the com- 
pletion of those works in order that, as soon as 
possible, a full supply could be maintained 
without overloading the plant and to guard 
against the possibility of a greater shortage 
of water than had been experienced this year. 


a an 


Non-Frerrovus ScraP.—The Ministry of Supply 
states that Brass Scrap 70/30 ingot is now available 
from Government Stocks at a price of £104 10s. 
per ton ex-works. 

CHARTERED SURVEYORS DINNER.—In view of 
the recent announcement by the Government 
regarding large public dinners, the Royal Institu- 
tion of Chartered Surveyors states that its Dinner, 
which was to have taken place on Thursday, 
March 11, 1948, will not now be held. 
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JOINT PRODUCTION COMMITTEES 

DuRINnG the war joint production com- 
mittees of managements and workers were 
set up in many works. Their object was to 
enhance production by removing hampering 
bottlenecks and putting promptly into 
practice technical improvements and the 
like, whether suggested by management or 
men. Under the relatively simple pro- 
duction conditions of war they proved 
valuable in several industries. But with the 
return of peace, many of them disappeared. 
Now that the need to lift productivity has 
again become urgent the Government is 
pressing for their re-establishment and their 
extension to new industries, a requirement 
with which many firms find themselves 
reluctant to comply. For experience has 
demonstrated that it is not a simple matter 
to make a success of such committees. 
Very much obviously depends upon the 
personalities taking part in the work. But 
unfortunately representatives from the shops 
have often been chosen from the more 
politically conscious, just those men, in 
fact, who can least easily adjust themselves 
to the atmosphere of a body which is not at 
all concerned with politics or wages. Such 


men find it difficult to realise that they have 
been chosen to co-operate with rather than 
to oppose the management, and to smooth 
the working of the productive machine rather 
than to make difficulties and wring out of 
their solution concessions from the manage- 
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ment. For the political mind assumes that 
there is necessarily a certain antagonism 
between the objects of management and the 
desires of the men. It is ill-suited to the 
quiet discussion of such matters as produc- 
tion and general welfare, the very basis 
of which is a fundamental agreement upon 
the issues involved and disagreement or 
doubt only about the practicability or value 
of any suggestions that may be put forward. 
The trades unions, too, are pressing for 
the re-establishment of joint bodies, repre- 
sentative of managements and men. But 
whereas the Government contemplates noth- 
ing firmer than the use of persuasive arts 
to ensure their creation the unions are willing 
to go further. Their enthusiasm, it appears, 
runs to such a length that they might be 
prepared for the exercise of some element of 
compulsion to coerce reluctant manage- 
ments. Surely a more rational attitude 
would be to inquire more closely into the 
reasons for the failure of such bodies in 
many works and for their better success 
in others? Must all the blame be laid on 
managements ? Is there no faalt to be 
found with the workers’ representative ? 
Amongst the men he represents the assert- 
ions and opinions of the workers’ repre- 
sentative, win, no doubt, easy assent. 
For none amongst his audience bears 
the responsibility of carrying his pro- 
posals into practice. But in the committee 
room unsupported assertion carries little 
weight. It must be founded upon sound 
arguments if it is to be effective in a body 
which bears responsibility for its actions. 
Moreover, arguments convincing to a speaker 
may seem far less convincing to his hearers, 
particularly when the speaker finds self- 
expression far from easy; and, when 
action upon suggested lines is rejected, 
that degree of humility has to be attained 
which seeks the fault in weakness of 
presentation of the case rather than in 
the obstinacy of the committee. A workers’ 
representative unaccustomed to committees 
has thus much to learn and he may fail to 
learn it. Nor is the ground wholly familiar 
to the representatives of the managerial 
side in their efforts to make such newly 
conceived bodies practicable and _ valu- 
able. For though their knowledge of 
committee work should be greater and their 
general experience should be wider than that 
of the shop representatives, they work under 
the hampering barrier to unprejudiced 
discussion that the power to give effect to 
the committee’s proposals is almost all 
upon their side. Many a joint committee 
has failed because management, however 
sympathetic to the idea of joint consultation, 
has had to refuse countenance to irresponsi- 
ble suggestions from the other side. Of what 
use is the exercise of compulsion to set up 
such bodies ? Their very essence is a desire 
for friendly co-operation upon both sides. 
But if the representatives of management 
unwillingly enter the committee room under 
the grievance that force has been used 
to get them there, while the representatives 
of the men enter upon discussion in the 
triumphant knowledge that the body has 
been set up in defiance of a reluctant manage- 
ment, what basis of friendly co-operation 
exists ? 
That the machinery for the considera 


tion, jointly, of production problems may 
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vary in different industries is re¢ Ognised 
by the trades unions. Can they not go 
further and recognise that the dogree of 
need for it varies according to the organi. 
sation of different works? It is obvioys 
enough that in a very small concern where 
the “ gaffer’ still works alongside his men, 
conventional joint production muc hinery 
would: be ridiculous. It may equally be 
ridiculous in @ much larger concern if othe, 
means of ensuring contact between men and 
management in the solution of production 
and welfare problems already exist anq 
are working to the satisfaction of botli sides. 
Again, a number of firms in this country ar 
making interesting experiments in industrial 
organisation, such as that about which Mr 
Gordon England spoke to the Birmingham 
branch of the Institution of Production 
Engineers last week. In the two small 
works of which he spoke all payment by 
results has ceased and all employces are 
given security of employment on a salary 
basis. ‘‘We have,” said Mr. England, 
“no organised system of joint consultation 
and we do not favour it. Our view is that 
consultation is part of the day-to-day 
functioning of good management.”’ Many 
another management working & more con. 
ventional organisation will echo that view, 
Are joint production committees to be forced 
upon them? Everyone approves of the 
object of promoting better contact and 
understanding between managements and 
men. But joint committees are not neces. 
sarily the only way or the best way of 
approaching that object. 


THE ATOMIC ENERGY COMMISSION 

Tue Atomic Energy Commission of U.N.0. 
has advanced a further stage on its long 
journey, and its second report lies now before 
the Security Council. It is not always 
realised that there exist two Atomic Energy 
Commissions—the U.N.O. creation, inter. 
national in scope and somewhat hesitating 
in action, and the other a part of the 
machinery of the U.S.A. Government, 
national, vigorous and alert. 

The first report of the U.N. Commission, 
adopted by ten votes out of twelve, was 
presented to the Security Council on Decem- 
ber 3lst last. It was strongly disliked by 
Russia, and therefore Poland, on the ground 
that its proposals encroached inadmissibly 
on the principle of national sovereignty. 
It was held, indeed, that any form of inter- 
national inspection whatever was quite out 
of the question. Later, wiser counsels pre- 
vailed, and on second thoughts (or third or 
fourth, perhaps), but not until June 11th, 
Mr. Gromyko, on behalf of the U.S.S.R. 
Government, did assent to the need for 
international inspection— albeit of a 
‘‘ periodic character,” whatever that might 
mean—by an international technical staff, 
and he included a promise that the normal 
day-to-day work of the Atomic Development 
Authority (A.D.A.); which the Commission 
‘proposed to be set up, should not be liable 
to ‘veto action” at the Security Council. 
But objection was still taken to any idea 
that A.D.A. should claim to exercise rights 
of ownership, management or licensing. 
Although this change amounted on the whole 
to a step forward, it seemed curious that it 
should have required six months to take it. 
In the meantime, and before any such control 
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could be brought into existence, the U.S.S.R. 

the somewhat naive proposal that the 

ys.4. would be expected to destroy without 
delay any atom bombs it had as well as the 
jant for making them. These and many 
other proposals were referred again to the 
Commission, in the hope that agreed con- 
clusions might be reached by negotiation, 
anda further report was ready on September 
11th. But like its first report, this second 
one could obtain no more than ten votes out 
of twelve, for Russia objected and Poland 
abstained from giving a vote either way. 
So once more the matter comes before the 
Security Council. Both reports contain 
a mass of technical detail relating to 
the mining of uranium or thorium ore, 
its purification, its treatment in primary 
reactors (to produce the nuclear fuel), and 
in the secondary reactors (to produce 
power). All these various processes 
had been closely studied by experienced 
technicians to ensure that the possible 
clandestine activities of conceivably pre- 
datory States should be fully guarded against. 
On the hard core of this problem the 
Lilienthal Committee had made the first 
attack, and proposals in more detail appeared 
in the first report issued by the U.N. Atomic 
Energy Commission. On its appearance the 
second report was studied eagerly by engi- 
neers to see whether the precautions advised 
in the first had on further discussion been 
found to be over-stringent—as implied by 
the British Association of Scientific Workers, 
for instance. But, although there are some 
differences, it is notable that further scrutiny 
by competent authority has on the whole 
led rather to a stiffening of the requirements 
than to any relaxation. 

What will now come about in the 
Security Council is a matter of speculation. 
The U.S.S.R. may conceivably agree, 
or she may use her veto to close the 
matter, or she may use delaying tactics 
hoping for “something to turn up.” If 
the U.S.S.R. should agree, the next step 
would be for the Commission to draft the 
treaty or convention which all States would 
have to sign in order to give effect to its 
recommendations. If she refuses or delays, 
the question must arise whether the rest 
of the world can wait any longer before 
doing something to regularise the search 
for the atomic fuel so eagerly awaited. In 
any such localised scheme there could be no 
question of the U.S.A. immediately destroy- 
ing her bombs or plants—rather the contrary, 
for that great country, in the majority 
interest, would need to keep in the front 
of military developments as well as in civil. 
The civil aspect of the problem would 
perhaps be best served, as an interim 
measure, if it were found possible for the 
other Atomic Energy Commission, that of 
the U.S. Government, to be invited to act 
for the time being as an A.D.A. for such 
countries as were willing to join, with oppor- 
tunity left for others to adhere when they 
found it patently advisable for some reason 
that they should, possibly because of the 
obvious industrial advantages being reaped 
by those that had. Although the United 
States, by reason of its better strategic 
location and more dispersed centres of 
research and manufacture, would be likely 
to be the leading partner in the group, there 
would be good reason for Britain to join it, 
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and it would certainly be hoped to produce 
the new, fuel on both sides of the Atlantic. 
On our own side of that ocean even a frac- 
tional addition to our present fuel output 
in any form would receive enthusiastic 
welcome, but there is still much development 
work to be done and it seems certain that 
some years, possibly many, must elapse 
before that desirable result can be achieved. 





Obituary 
SIR LEONARD PEARCE, C.B.E. 


THE British electricity supply industry 
has lost one of its distinguished members 
by the death of Sir Leonard Pearce, which 
occurred at his home at Bickley, Kent, on 
Monday last, October 20th. For the last 
twenty-one years he had been engineer-in- 
chief to the London Power Company, Ltd. 

Standen Leonard Pearce, who was the son 
of the late Rev. Standen Pearce, was born 
at Crewkerne, Somerset, on September 28, 
1873, and received the early part of his 
education at Bishops Stortford College. 
From there he went to the Finsbury Tech- 
nical College, and subsequently served an 
apprenticeship with the Electrical Engineer- 
ing Company, West Drayton, and with 
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Thomas Richardson and Sons, Hartlepool. 
In 1896, soon after the completion of his 
apprenticeship, Leonard Pearce was 
appointed assistant engineer to the British 
Steam Navigation Company, Calcutta, and 
a year later he entered the electricity supply 
industry, becoming assistant engineer to 
the Metropolitan Electric Supply Company. 
In this position he worked at the Rathbone 
Place, Manchester Square, Sardinia Street, 
and Willesden stations of the company, and 
then in 1899 joined the staff of the British 
Thomson-Houston Company, Ltd. For a 
year, Pearce served as an assistant ‘construc- 
tional engineer and was engaged principally 
on the electrical equipment of the Central 
London Railway. After relinquishing his 
post with the B.T.H. Company, Ltd., Pearce 
was appointed, in 1900, assistant super- 
intendent engineer at the Shepherds Bush 
power station of the Central London Railway. 
Shortly afterwards, he became superin- 
tendent engineer and was directly responsible 
to the engineer-in-chief of the railway for 
the power-house, sub-stations and line 
equipment. 
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In 1901, however, Leonard Pearce decided 
to return, to the electricity supply industry, 
and in that year he was appointed deputy 
chief electrical engineer to the Manchester 


Corporation. Three years afterwards he 
was promoted to the position of chief elec- 
trical engineer, and subsequently became 
general manager of the electricity depart- 
ment and consulting electrical engineer to 
the Manchester Corporation, in © which 
capacity he served until 1925. During his 
period of office with the Manchester Corpora- 
tion, Pearce was instrumental in forming in 
1916, at the request of the Board of Trade, 
a committee to consider the electrical supply 
resources of Lancashire and Cheshire, the 
object being the conservation of coal and 
the co-ordination of electricity undertakings 
in the two counties. After the Electricity 
Commission was set up in 1920, Pearce was 
largely responsible for the inception and 
preparation of the South-East Lancashire 
electricity scheme, and acted as chairman of 
the Advisory Board. This board, it may be 
recalled, was the first to function in any of 
the districts into which the country was 
divided as a result of the Electricity (Supply) 
Act of 1919. 

It will also be remembered that during 
his years of service with the Manchester 
Corporation, Leonard, Pearce was responsible 
for a great deal of development and con- 
structional work associated with electricity 
supply, culminating in the design and erection 
of the Barton power station, which was com- 
pleted in 1923. The station was officially 
opened by Lord Derby to whom a silver 
casket was presented as a memento of the 
occasion. Lord Derby’s comment was that 
such ‘a memento more rightly belonged to 
Mr. Pearce, who was responsible for the 
design and construction of the station. 
““T am not going to ask Mr. Pearce to share 
the gift with me,’ Lord Derby said, “TI 
am going to ask him to be its custodian while 
he lives, and at his death to have it restored 
to my family.” 

In the course of his administrative work, 
Sir Leonard Pearce was called upon on 
various occasions to visit America and the 
Continent to report for the Manchester 
Corporation on electrical and power develop- 
ment generally. In 1924, he spent six months 
in Australia at the invitation of the Muni- 
cipality of Sydney, New South Wales, where 
his advice was sought on the city’s electricity 
undertaking. At the same time, the New 
South Wales Government and the Electricity 
Commissioners of Victoria took the oppor 
tunity to consult him on matters concerned 
with electrical development. When he 
returned to England in 1925 Pearce was 
invited to act on the special committee of 
engineers to confer with the chairman of 
the Electricity Commission on a compre- 
hensive scheme for improving and making 
available electricity supplies for the whole 
country, and to assist the Weir Committee. 
Towards the end of 1925, he resigned his 
Manchester appointment on receiving an 
invitation from the Government to become 
an Electricity Commissioner. In this office 
he did much to assist the preparation of the 
national electricity scheme, the legislative 
authority for which was embodied in the 
Electricity (Supply) Act, 1926. 

In the latter part of 1926, Sir Leonard 
was offered and accepted the position of 
engineer-in-chief to the London Power Com- 
pany, Ltd., which was formed to co-ordinate, 
consolidate and develop the generation of 
electricity in the Metropolis. In that post, 
Sir Leonard, as is well known, carried out 
some notable work. He was responsible for 
the design and construction of the new 
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Deptford West and Battersea power stations, 
both of which are regarded as outstanding 
examples of economical operation and as 
modern expressions of the art of electrical 
generation. It is of interest to recall now 
that as a result of the outery regarding 
possible danger from sulphur fumes emitted 
from power station chimney gases, Sir 
Leonard initiated a considerable amount of 
research work which led to the design and 
construction of plant for eliminating fumes 
from the products of coal combustion. The 
plant was installed at Battersea power 
station, and in a report of the Government 
Chemists’ Committee, issued in 1934, was 
referred to as ‘‘a notable and pioneering 
achievement in chemical engineering.”’ 

Sir Leonard was created a Knight in 
1935, the honour of C.B.E. having been 
conferred upon him in 1919 in recognition 
of his services to the electricity supply 
industry during the first world war. He was 
a Doctor of Science of the University of 
Manchester, and an active member of many 
institutions. These included the Institution 
of Civil Engineers, of which he was a Member 
of Council, and a past-chairman of the 
Manchester Association ; the Institution of 
Mechanical Engineers, of which he was a 
Vice-President and Honorary Member ; 
the Institution of Electrical Engineers ; the 
Junior Institution of Engineers, of which he 
was a Past-President ; the American Insti- 
tute of Electrical Engineers; and _ the 
American Society of Mechanical Engineers, 
honorary membership of which was conferred 
upon him last year. He was also a Past- 
President of the Incorporated Municipal 
Electrical Association, and a member of 
the National Fuel Research Board. To the 
proceedings of many of these societies Sir 
Leonard made some valuable contributions. 
In 1918, he received the Constantine Gold 
Medal from the Manchester Association of 
Engineers for his paper.on “‘ Steam Turbine 
Engineering’; in 1924 the Institution of 
Civil Engineers awarded him the Watt Gold 
Medal for a paper on the Barton power 
station, and early in 1940 he delivered the 
Hawksley Lecture to the Institution of 
Mechanical Engineers on ‘“‘ Meclianical Engi- 
neering Plant for Power Stations.” In 
April last, the Institution of Electrical 
Engineers awarded Sir Leonard the Faraday 
Medal for “‘his outstanding contributions 
to the advancement of engineering practice 
and his notable achievements in electrical 
engineering.” 

In addition to his outstanding technical 
achievements, Sir. Leonard found time for 
several other interests. He was a keen 
musician, had been a good oarsman, and was 
an enthusiastic mountaineer and a member 
of the Alpine Club, the Alpine Ski Club and 
the Swiss Alpine Club. During an active 
life he made many friends, not only in the 
electricity supply industry, to which he 
rendered a sterling service, but also in other 
branches of the engineerng profession, and 
by all he will be remembered by his kindly 
personality, his integrity, and by his ability 
to accomplish successfully the tasks to which 
he set his hand. 


MR. FREDERICK 8S. HAYBURN 


THE death of Mr. Frederick Sandland 


Hayburn, at his home in Chiswick, on 
October 14th, will be deeply regretted by 
his many friends and former colleagues 
in the wireless communication and shipping 
industries. 

Mr. Hayburn was born at Dover, on October 
26th, 1878, and spent his early years in 
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Scotland, where he was educated at the 
Grammar School, Musselburgh, and George 
Heriot’s School, and the Heriot Watt 
College, Edinburgh, of which he was a 
medallist. A long, unbroken period of devo- 
tion to the advancement of communication 
began after leaving college, when Mr. Hay- 
burn worked for ten years in the Telegraph 
Branch of the Post Office, and became the 
first British Government Telegraph engineer 
in the Orange 
African war. 
Private enterprise claimed Mr. Hayburn’s 
services in 1904, when he joined the Inter- 
national Marine Communication and gained 
Continental experience with the Marconi 
group for about fourteen years. During 
the 1914-1918 war he was in control of wire- 
less on neutral ships and in 1920 he returned 
to London. He was appointed Assistant 
General Manager of the Marconi Interna- 
tional Marine Company in 1922, and there- 
after his promotion was rapid, for he became 
Manager in 1925, General Manager in 1927, 
and Deputy Managing Director in 1928, 
and Managing Director in 1933. Two years 
later Mr. Hayburn relinquished his position 
as Managing Director of this company and 
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became Foreign Envoy of the whole Marconi 
group of companies. 

During his active career he was a director 
of many companies concerned with radio 
communication and he was for a time Vice- 
President of the Comité Internationa! Radio 
Maritime through which the services of the 
marine wireless companies throughout the 
world are co-ordinated for the mutual benefit 
of the companies and of their shipowner 
clients. 

Mr. Hayburn’s interests, however, ranged 
beyond his various business activities. He 
was a shipwright and a Citizen of London, 
and for a time he was Chairman of the Prac- 
tical Psychology Club of London. Civic 
affairs always claimed his active attention, 
and he. was Charter Mayor of the London 
borough of Brentford and Chiswick, holding 
office as Mayor during the year 1932-33, 
and Deputy Mayor during the following 
year. 

In 1944, at the age of 66, Mr. Hayburn 
relinquished his many active interests in 
the Marconi group of companies. But to 
one who firmly believed in the vitalising 
effect of hard work, hard thinking, varied 
interests, and the value of personal contact, 
retirement could not signify complete inac- 
tivity ; until his death Mr. Hayburn con- 
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tinued to act as a consultant and majp, 
tained a lively interest in civic matters. 
G. L. GROVES 


WE have learned with regret of the death 
on October 13th, of Mr. Geoffrey Lancaste, 
Groves, a partner in the firm of Meggp 
Mott, Hay and Anderson, chartered civil 
engineers, Westminster. He was lifty-five 
years of age. Mr. Groves was educated g 
Whitgift School and at the City and Guilds 
(Engineering) College, where he took his 
degree of B.Sc. Engineering (London) with 
honours. After a short period of practical 
training under the chief mechanical e:ginee, 
of the London and South-Western Railway. 
he joined the Queen’s (Royal West Surrey) 
Regiment on the outbreak of war in 1914. 
and served until the end of 1919, reaching the 
rank of Major. 

After demobilisation, Mr. Groves eutered 
the London office of Messrs. Mott, Hay and 
Anderson, and was engaged on a varicty of 
civil engineering works, including the South. 
wark Bridge reconstruction, the Grampian 
electricity supply scheme, and works con. 
nected with the enlargement of the City and 
South London Tube Railway. In 1922 he 
was appointed resident engineer on Contract 
No. 2 of the City and South London Railway 
enlargement, which involved some yery 
difficult work both in free and compressed 
air. In 1924, Mr. Groves became resident 
engineer on the Newport Bridge reconstruc. 
tion scheme over the River Usk, and when 
that work was completed he took up a 
similar position in connection with the recon. 
struction of the Wearmouth Bridge, Sunder. 
land. In 1929, there came a lull in the 
activities of Messrs. Mott, Hay and Anderson, 
and Mr. Groves took up an appointment with 
the London County Council as_ resident 
engineer, first on the reconstruction ot 
Lambeth Bridge, and later on the widening 
of Putney Bridge. 

In 1931, however, Messrs. Mott, Hay and 
Anderson invited Mr. Groves to resume 
employment with them, with a view to a 
partnership, which was effected in 1933. 
In the first few years of his partnership, his 
activities were associated mainly with 
the civil engineering work for the 
Fulham power station. Subsequently, he 
was almost entirely concerned with the 
10-mile extension of London Transport’s 
Central Line from Liverpool Street to Ilford. 
In addition to this work, Mr. Groves 
recently carried out studies required for the 
proposed bridge across the River Severn, 
and for other important post-war structures. 

Mr. Groves was a member of the Institution 
of Civil Engineers and received several 
awards for papers contributed to its proceed- 
ings. They included Telford Premiums for 
papers on the new Wearmouth Bridge and 
the new Lambeth Bridge ; a Crampton Prize 
for his paper on ‘‘ A New Form of Reinforced 
Concrete Tunnel Lining,” and a Baker Gold 
Medal for his paper on the Ilford tube. 
He was elected to the Council of the Institu- 
tion last vear. 

PEEL Lav dk EE 

An AtrcraFT Runway Across A G.W.R. LINE. 
—A concrete runway is to be laid between the 
Great Western Railway Company’s lines at North 
Filton, near Bristol, to enable the ‘‘ Brabazon 
aircraft to cross from the erecting shed to the take- 
off field. The runway will be 120ft long and cros- 
sing gates, electrically operated from the signal- 
box, will be installed on each side of the line. 
The overhead telegraph lines for a considerable 
distance will be placed underground to ensure 
free passage for the aeroplane’s 230ft wing span. 
It is expected the machine will use the runway 
up to six times daily and special telephone cir- 
cuits are to be provided between the Bristol 
Aeroplane Company’s Headquarters at Filton 
and the G.W.R. to co-ordinate crossings with train 
services, 
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Internal Stresses in Metals and Alloys 


Symposium on “Internal Stresses in 
Metals and Alloys” was held at the 
Institution of Mechanical Engineers on 


. Wednesday and Thursday, October 15th 


and 16th. It was organised by the Institute 
of Metals in conjunction with the Faraday 
gociety. the Institute of Physics, the Institu- 
tion of Mechanical Engineers (and its Auto- 
mobile Division), the Iron and Steel Institute, 
the Physical Society, and the Royal Aero- 
nautical Society. It was divided into four 
sections. Nearly twelve hours were devoted 
to the discussion of thirty-six papers, . in 
which no fewer than eighty speakers took 

rt. We can, therefore, only touch on what 
might be termed the high spots of an 
undoubtedly important subject which has 
outstanding practical aspects. 

The proceedings opened on Wednesday 
morning, October 15th, with a few remarks 
py Colonel P. G. J. Gueterbock (President 
of the Institute of Metals) to an audience 
which more than filled the Mechanical’s 
lecture theatre. Colonel Gueterbock first 
thanked the co-operating institutions and 
societies for their assistance and accorded 
a special welcome to a delegate from the 
Société Francaise de Metallurgie—Madame 
Weille. 

The first session was presided over by 
Dr. C. Sykes, F.R.S., the subject being 
“Measurement of Internal Stresses.”’ 


MEASUREMENT OF INTERNAL STRESSES 


Mr. D. A. Oliver, summarising the five 
papers for this session, on the measurement 
of internal stress, said the engineer usually 
encountered internal stresses in metals in 
the form of unwanted distortion during the 
finishing operations in the machine shop. 
Long components like gun barrels went out 
of straight, or turbine rotors failed to run 
completely in balance even when every 
care had been taken during the actual 
machining, such as finishing with light cuts. 
To the physicist and metallurgist internal 
stresses had an interest of a more fundamental] 
character, and arose whenever a metal was 
non-uniformly deformed in the plastic range. 
The obvious exception was when a metal 
was self-annealing at room temperature, in 
which conditions the internal stresses were 
rapidly relieved. An example of this some- 
what unusual state of affairs was given by 
the behaviour of very pure aluminium of 
better than 99-998 per cent purity, which 
was self-annealing at room temperature. 

Dealing with the first five papers com- 
prising Section I, he said that the normal 
engineering approach was admirably sum- 
marised by Dr. Ford, who gave the mechanical 
methods adopted, whereby an exactly known 
amount of material was removed from a 
component with corresponding observations 
of changes of dimensions. Suitable formule 
were then applied to the data so obtained 
to enable a reasonable calculation of the 
internal stresses present to be made. Dr. 
Ford’s paper covered: the method adopted 
for cylindrical bodies, thin tubes, plates and 
flat bars. It was hoped that those with 
experience of particular cases of internal 
stress problems would contribute to the 
discussion. 

Showing some slides taken from the original 
paper of Sachs, he said they illustrated verv 
well the detailed work involved in one of 
these many standard engineering methods 
of approach, viz., Sach’s boring method. 
The basis of the method was broadly covered 
by Dr. Ford. The experimental difficulties 


encountered in the measurement of small 
changes in strain over relatively large base 
lengths were not dealt with in the Sym- 
posium. The Tomlinson strain gauge was, 
however, mentioned in Mr. Weck’s paper 
in Section II of the Symposium, and various 
aspects of measurement were touched upon 
by most of the other authors. 

In the second paper in Section I, Mr. 
King gave a careful survey of methods other 
than mechanical or X-ray, which indicated, 
at least qualitatively, the influence of 
internal stresses, particularly for ferrous 
metals. A measure of magnetic analysis 
could be made in those cases, and Becker 
and Kersten’s approach was adequately 
outlined. Mr. King rightly pointed out the 
restrictive assumptions as well as the sup- 
porting evidence. 

Regarding electrical resistivity measure- 
ments, many scattered facts were marshalled 
and the view was expressed that resistivity 
methods might usefully be more often 
applied. He hoped the discussion would 
deal with this point. 

Mention was made of the newer magnetic 
bridge testing comparators where differences 
could be observed, but where the indications 
were the result of many effects such as 
hysteresis, permeability, frequency and 
resistivity. It was difficult to say just how 
reliable these methods, and those involving 
internal friction, could be for internal stress 
determinations. Mr. King’s task had been 
far from easy, but he had made a great effort 
to present his subject judicially. 

On the measurement of stresses by X-rays, 
there were two papers dealing with the back- 
reflection technique. Mr. Thomas’s paper 
was a most careful statement from one who 
had wide practical experience in this field. 
The limitations were emphasised. This 
paper recorded valuable advice for the new 
worker anxious to obtain reliable results. 
It so happened that when using cobalt 
radiation the reflecting planes in the randomly 
orientated crystals which were picked out 
by the beam were the 310 planes, which 
would lie roughly within 10 deg. of parallelism 
to the surface of the component. Using 
chromium radiation, the planes then most 
readily observed were the 211 planes, which 
again reflected the X-rays nearly normally 
to the incident beam. The lattice parameter 
could be deduced from the observed deforma- 
tion, which included some necessary distances 
and changes in the diameters of the circular 
back-reflection photographs, together with 
a knowledge of Young’s modulus and 
Poisson’s ratio for the metal. 

The paper by Dr. Wood discussed the 
various difficulties which arose in inter- 
pretation, and summarised his past work on 
lattice stress-strain measurements. Dr. Wood 
pointed out that the lattice strain was found 
to be a linear function of the applied body 
stress up to the macroscopic yield stress, 
after which plastic deformation set in and 
the lattice strain remained nearly constant. 
It was deduced that the excess of applied 
body stress must be opposed by an internal 
secondary stress created by the mechanism 
of the plastic flow. This internal seress 
was also found to persist after the removal 
of the applied stress, and the lattice had a 
residual strain of opposite sign to that 
induced by the applied stress, and propor- 
tional to the excess of the applied stress 
over the yield stress. Notable stress gradients 
were also found to exist across grain bound- 
aries. Dr. Wood concluded that in internal 
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stress measurements, close agreement must 
not be expected between the engineering 
and the X-ray methods, because the X-ray 
method was stated to measure the resultants 
of the macro or body stress and the internal 
textural stress due to localised plastic flow. 
Tne last paper in Section I, by Dr. Lipson, 
dealt with the complex subject of repre- 
senting the data on imperfect crystals in 
the clearest possible form. It was shown 
how the conception of the reciprocal lattice, 
whereby an individual plane was represented 
by a point in reciprocal lattice space, could 
be developed to show irregularities in planes 
by suitable extension of the reciprocal 
point into either a line, an area, or a volume. 


DISCUSSION 


Dr. W. Betteridge said there was a point 
of great importance in the measurement of 
stresses by X-ray methods. One method 
was to measure the lattice parameter with 
the incident beam perpendicular to the 
surface and to deduce some of the principal 
stresses from knowledge of the stress-free 
parameter of the material. There was, 
however, the possibility of marked errors 
in this method in the case of high-strength 
aluminium alloys owing to the loss of mag- 
‘nesium content when heat treated. Under 
these conditions there might be an almost 
complete loss of magnesium and therefore a 
marked change in parameter, and regard 
must be had to that fact. 

Mr. G. B. Greenough spoke of the residua! 
lattice stiain observed after plastically 
deformed metal had been unloaded, and said 
that the standard microscopic method of 
measuring chis was untrustworthy in quite 
a number of cases. It was very important 
to find an explanation for this residual 
lattice strain, and he thought it was primarily 
due to a variation in yield strength of the 
crystal grains with orientation of the grains. 

Mr. G. Parkin asked if anyone could give 
an indication of the accuracy which could 
be expected in the determination of stress 
by mechanical methods because the deter- 
mination of relatively small amounts of 
strain on large test pieces was a difficult 
matter. 

Mr. H. J. Goldschmidt (B.S.A., group 
research centre) expressed his special interest 
in the papers dealing with the X-ray 
measurement of stress and discussed the 
matter from the practical point of view. 
Mr. Thomas had described the use of the 
310 reflection of cobalt radiation for deter- 
mining stresses in ferritic steels. This, 
however, was not suitable for austenite, 
and for stress measurements and texture 
examinations in austenitic steels his group 
had found manganese radiation the most 
suitable. Generally, in stress measurement, 
the material was regarded as though it 
were single phase—for instance, ferrite— 
but, in fact, strains also occurred in the 
carbide lattice and these were usually ignored, 
although he believed they were important. 
X-rays readily showed both the matrix 
and the carbide strains simultaneously, 
and in appraising the X-ray method, the 
point should be made that it was the only 
one able to give a complete picture of strains 
in each separate phase. He suggested that 
in order to obtain the complete stress system, 
ferrite and carbon stresses ought to be 
measured and, if present, also those in the 
austenite. Giving a practical illustration 
to show how useful stress measurement 
by X-rays can be, he referred to failures 
in service of certain cylinder liner sleeves 
used in aero-engines, which had occurred 
for no apparent metallurgical reason, but 
it had been possible by X-rays to trace the 
cause of the failures to differences in stress 
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distribution produced by different types of 
surface finishing, viz., honing in some cases 
and lapping in others. It also appeared 
that the method of surface finishing before 
nitriding had a great influence on the pro- 
perties after nitriding. The effect of wear 
on the stresses in the sleeves was also studied, 
and one interesting result was that wear 
did not create stresses but, on the contrary, 
relieved pre-existing ones, which in turn 
were controlled by the type of surface finish. 
He put in a plea for developing micro-stress 
measurement on a more quantitative basis 
because it was of almost greater practical 
importance than that of bulk stresses. 
Micro-stress had often been found to be 
directly related to physical properties such 
as hardness, whilst macro-stress was not. 

Mr. L. O. Sproule said that although he 
was not a metallurgist he did not, apologise 
for making the suggestion that the use of 
ultra-sonics or supersonics would reveal 
some of the internal stresses which were 
experienced. He had hoped to bring forward 
some experimental results but that had not 
been possible. 

Mr. R. J. Brown, commenting on the 
remark by Mr. Oliver that the metallurgist 
was interested in the fundamental character 
of internal stresses, said that, as Dr. Joad’ 
would remark, it all depended on what was 
meant by a metallurgist. The works metal- 
lurgist was interested essentially ini the 
undesirable results of internal stresses. The 
various methods for the determination of 
internal stress and the detection of such 
stress, as described in the Symposium, left 
a great deal to be desired. The detection 
and determination of these stresses generally 
necessitated the destruction of the specimen 
or component, whereas the engineer required 
some method of measuring, or even only 
locating, the presence of residual stresses, 
especially as fatigue properties were so very 
much affected by these internal stresses. 
X-ray methods were applicable to large 
masses of steel and it was to be hoped they 
would be applied to an increasing extent ; 
but their application would undoubtedly 
be on the laboratory scale rather than the 
practical workshop scale. Electric and 
magnetic methods were also open to some 
criticism. Again, these methods were applic- 
able in the laboratory to specimens of known 
composition, but it was also necessary to know 
something of the prior history because the 
origin of residual stress was more important 
than its presence. It might be associated 
with some segregation in the metal setting 
up stresses under heat treatment, whilst 
variations in the chemical composition would 
affect the electrical and magnetic properties 
considerably. Therefore he suggested that 
these methods should be treated with some 
caution. 

Mr. D. E. Thomas (Armaments Research 
Department, Woolwich) said his paper had 
been prepared from the point of view of the 
experimental physicist who was inclined to 
apply physical methods to _ industrial 
problems. He had been associated for some 
time with a department concerned with the 
application of X-rays to the improvement 
of armaments, and although radiography 
had been highly developed he had always 
realised that it was not doing all that could 
be done. 

Mr. R. F. Tylecote (British Non-Ferrous 
Metals Research Association) said that one 
method of residual stress measurement which 
had not been mentioned in the papers in 
this section was that utilising the strain 
sensitive or brittle lacquer. This method, 


used by Gadd in America, consisted of apply- 
ing a special lacquer to the surface, allowing 
it to dry and then drilling a small hole into 
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the surface for a short distance.” This 
relieved the internal stresses and caused a 
crack pattern to occur in the lacquer around 
the hole. From this pattern certain deduc- 
tions might be drawn as to the type of stress 
system set up by quenching, casting or other 
internal stress producing processes. Accord- 
ing to Gadd, this method could be used, 
with the aid of a carbide drill, on steels with 
a hardness in excess of 45 Rockwell C 
(420 V.D.H.) which were the most likely 
to contain internal stresses and: which did 
did not lend themselves to study by X-ray 
methods. This technique, which was a 
comparatively recent addition to the tools 
of the stress analyst, could only be used to 
measure surface stresses. 

Mr. R. Weck said there was a very great 
difference between the X-ray method of 
measuring stresses and mechanical means 
in that a fairly large number of workers 
had devoted their full time to the study of 
the X-ray method of stress measurement, 
whereas no such work had been done with 
regard to mechanical methods. Thus there 
was a recognised technique for the X-ray 
method which did not exist in the case of 
mechanical methods, each worker having 
to work out his own technique as he went 
along, apart from what could be learned 
from reading. It had been shown that when 
a metal was cut by a tool, internal stresses 
could be introduced so that instead of reliev- 
ing stresses and measuring them, new stresses 
were being introduced. It might be that 
X-ray methods of measuring internal stress 
would eventually replace mechanical 
methods and that, of course, would be 
ideal, but he still believed there were 
occasions and situations and problems 
concerning which the research worker could 
not help himself and must use a mechanical 
method, and he was then faced with the 
fact that there was little or no information 
available. Therefore, the Institute of Metals 
and the other bodies associated with this 
Symposium, would be deserving of the 
gratitude of future research workers in this 
subject if they initiated some fundamental 
work on the technique of the measurement 
of internal stresses by mechanical methods. 

The Chairman said that in the manufacture 
of large ingots it was usual to cool them and 
trepan the centre out before going on to 
relieve the whole forging. The problem was 
to cool down the ingot without shrinking 
it. In order to cool down satisfactorily 
it was necessary to work in the region of 
cooling rates of 4 deg. per hour, and it was 
necessary to get the cooling rate reasonably 
correct. If it was too fast, the ingot would 
shrink, and if it was too slow a lot of fuel 
was wasted. In order to detect what the 
stresses were he had cut off a slab at the 
bottom of the ingot and the two ends were 
faced ; instead of trepanning out the whole 
core, it was trepanned out practically com- 
pletely and left hanging by a little bit in 
the middle. In this particular ingot the 
stress came out at 3 tons per square inch. 
That was probably one of the simplest 
methods that had been reported. 

In connection with internal stress, he 
said the engineer very often called for two 
things which were incompatible, viz., freedom 
from internal stress and a high impact 
figure. With large masses of steel working 
in the ordinary way, it was possible to pro- 
duce a material free from internal stress, 
but it was not always easy, at the same time, 
to get the best impact figures. In his view 
it was very often more important to have a 
large piece of steel free from internal strain 
than it was to have very fine impact figures. 

Dr. E. H. Bucknall, referring to the dis- 
torting ‘effects of machining operations, 
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said that the X-ray method had a decide 
advantage over mechanical methods in 
that it was possible to remove metal Without 
machining operations. A former colleague 
of his had developed a method for remoyin, 
successive layers by electro-polishing, and 
he suggested it was a technique that couyjg 
be applied in this field. 

Mr. B. Sugarman thought the photo. , 
elastic method was likely to reveal mope 
information with regard to internal stpes 
than many other’ methods, although 
far it had been used mainly in determining 
stress figures in normal investigations, ~ 

Mr. L. E. Benson said he would like to 
put in a practical word on behalf of engineers 
who had to carry out machining operations 
with materials containing all kinds of stresses 
which the metallurgist had put in! . The 
X-ray method of measuring internal stresgeg 
was restricted by various limitations, ang 
it was hardly in the realm of practical politics 
for workshop purposes. His main point 
was that it was very necessary to know what 
they were looking for just as a doctor ought 
to know what he was looking for in examining 
a patient. In the case of a forging, all kinds 
of stresses might have been introduced 
before the material reached the engineer 
who had to fabricate it, and he would not 
know what they were. He had known cases 
of high internal stresses being introduced 
due to water quenching after tempering. 

Mr. J. G. Ball (British Welding Research 
Association) said there were statements in 
two papers in the Symposium which seemed 
to contradict themselves. In the paper by 
Mr. Thomas on the measurement of internal 
stresses by X-rays, it was stated that 
hardened steel was incapable of giving reflec. 
tions. Presumably what was meant was 
that the reflections were too diffuse to use 
for parameter measurements. On the other 
hand, in a paper by Dr. J.. A. Wheeler, to 
be dealt with in the fourth session, on ‘‘ The 
Stress System Causing Hard-Zone Cracking 
in Welded Steel Alloys,’ it was mentioned 
that reflections from martensite had been 
used as a method of measuring internal 
stress. In this case the stresses were tesse- 
lated stresses. Certain experiments had 
been carried out for the British Welding 
Research Association by Dr. Wheeler and 
Jaswon which indicated that the diffuse 
lines provided something which might lead 
to the measurement of internal micro-stresses, 
Indeed, in Wheeler’s paper it was stated 
that they had been estimated to be of the 
order of 90 tons per square inch. 

Dr. H. Ford, replying to Mr. Parkin as 
to the degree of accuracy of mechanical 
methods, said this was an extremely difficult 
question to answer. It depended partly on 
the method used, the value of the stresses, 
the size of the specimen and, probably still 
more important, on the care taken both in 
the machining operations and the subsequent 
fabrication. In some cases an accuracy 
of the order of +4 ton per square inch had 
been recorded, but in others the figure was 
very much higher. Work was urgently 
needed to obtain some idea of the accuracy 
to be obtained and to compare methods. 

Mr. H. Lipson said he did not wish to 
give the impression that X-ray methods 
were more accurate than they really were, 
but he did not think that Mr. King, the 


author of another paper in the session dealing, 


with methods other than X-ray methods, 
had quite done justice to X-ray methods. 
He added that he was a little disappointed 
with Mr. Oliver’s summary of his paper. 
He himéelf, in the paper, had made an honest 
attempt to get the question of the reciprocal 
lattice over to readers of it, but apparently 
he had failed. 


Oot. 
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NEW service for the cold repair of cracked 
or broken castings, forgings or other machine 
has recently been introduced in this 
country by the Metalock Casting Repair 
service, 417, Grand Buildings, Trafalgar Square, 
london, W.C.2. The system is not claimed to 
pea substitute for welding, but to have certain 
advantages in application where welded repairs 
are not possible, or the conditions are such that 
welding would involve considerably higher 
ts. 
aa process was developed in the United 
States and the new British company has been 
formed by an associate company in Canada. 
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Cold Repair of Broken Castings 


selected and cut up according to the type of 
repair and thickness of metal to be joined. 
As the shear and tensile strengths of the 
elements are known, their number, size and 
spacing can be calculated to ensure that, when 
applied, the properties of the repaired com- 
ponent will be fully restored. If the repair is 
being made to an overstressed area it can be 
so designed and effected that the area is rein- 
forced to a known degree to avoid further 
trouble. 

The procedure which is followed in preparing 
a fractured component and introducing the 
elements is relatively simple. The parts are 





REPAIRS 


We are informed that repairs can only be 
effected successfully by specially trained skilled 
men, and that selected men from this country 
have just completed training in the Canadian 
works. 

A number of different methods are used to 
effect repairs, which are generally made on site 
without necessity for extensive dismantling 
of plant, other than to provide adequate access 
to work at the point of fracture. 

Basically the system consists of driving a 
number of specially shaped key elements into 
the metal transversely across the crack or 
rupture in the damaged part, and then sealing 
and locking them in position by cold working 
to hold the parts rigidly together. These key 
elements are made of a series of high nickel 
alloys, known as ‘ Metaloy,” which have a 
known shear and tensile strength and are 
sufficiently ductile to permit a reasonable 
amount of cold working. The alloys include 
metals having a selective range of thermal 
expansion coefficients, and the type of element 
can be selected according to the requirements 
of the machine part. 

a The diagram reproduced herewith shows a 

Metalock ” repair in its simplest form when 
applied to a crack in a casting. The key 
element consists of a number of round sections 
united by a heavy web. It is supplied in long 
lengths, and various gauges, which can be 





TO A HEAVY MACHINE CASTING 


rigidly clamped together in position and, by 
means of a template, a series of holes corre- 
sponding to the spacing of the round sections 
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DIAGRAMMATIC ARRANGEMENT OF REPAIR 
ELEMENT 


of the elements are centred transversely across 
the line of fracture. The template is removed 
and holes to give a drive fit are drilled, usually 
to two-thirds of the depth of the element to 
be inserted. A special tool is then used to 
break out the metal between the holes artd form 
a slot to the shape of the element. The element 
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is then driven into the slot and hammered to 
a close fit in the parent metal. 

When a cracked vessel has been repaired 
the length of the fissure can be sealed against 
leakage after the repair elements have been 
applied. To do this a chain of holes are drilled 
and tapped along the length of the crack 
and studs of “ Metaloy”’ are screwed into 
each hole to effect a liquid and pressure- 
tight seal. 

For making repairs at points of high stress 
concentration or reinforcing weak sections 
which are subjected to overloading, the makers 
supply a series of plates of high strength alloy 
known as “ Masterlocks.’”’ These plates are 
introduced into holes cut to size in the machine 
parts, and are rigidly held in position by 
threaded dowels screwed into matching half 
holes between the parent metal and the plate. 
It will be appreciated that the various forms 
of repair and surfacing elements and plates 
can be used in conjunction to effect compre- 
hensive repairs to all types of plant and com- 
ponents. A typical repair to a heavy machine 
is illustrated in the accompanying engraving 
which shows a series of ‘‘ Metalocks ”’ extending 
across the throat and down the column. The 
highly stressed area at the rear of the throat has 
been reinforced with a “‘ Masterlock ”’ plate. 


—_—_——_»—__——__ 


The Iron and Steel Institute 


THE Autumn Meeting of the Iron and Steel 
Institute will be held on Wednesday and 
Thursday, November 12th and 13th, at 4, 
Grosvenor Gardens, London, 8.W.1. 

On the first day the morning session will 
begin at 10 a.m. and after routine business 
the following papers will be discussed :— 
‘* Hydrogen and Transformation Characteris- 
tics in Steel,” by J. H. Andrew, H. Lee, H. 
K. Lloyd and N. Stephenson ; ‘‘ Hydrogen in 
Steel Manufacture,” by C. Sykes, F.R.S., 
H. H. Burton and C. C. Gegg; “ Brittle Frac- 
ture in Mild-Steel Plates,” by W. Barr and 
Constance F. Tipper; ‘‘ The Effect of the 
Manganese-Carbon Ratio on the Brittle Frac- 
ture of Mild Steel,” by W. Barr and A. J. K. 
Honeyman, and “Some Factors Affecting the 
Notched-Bar Impact Properties of Mild Steel,” 
by W. Barr and A. J. K. Honeyman. 

A buffet luncheon will be served in the 
Library at 1 p.m. Papers for discussion at the 
afternoon session at 2.30 p.m., are: ‘“‘A Note 
on Variations in Producer Gas Quality,”’ by 
J. E. de Graaf; ‘‘ The Distribution of Fuel in 
Gas Producers,”’ by M. L. Hughes; ‘‘ Experi- 
ments on Gas Flow in Producer Fuel Beds,” 
by M. L. Hughes, and “‘A Photo-Electric 
Roof Pyrometer for Open-Hearth Furnaces,” 
by T. Land. 

On the second day there will be a morning 
session only from 10 a.m. to 12.45 p.m., when 
the papers to be discussed are: ‘‘ The Fluidity 
of Steel,” by R. Jackson, D. Knowles, T. H. 
Middleham and R. J. Sarjant ; ‘‘ The Mechanism 
of Carbon Removal by Oxidation from the 
Bath in the Open-Hearth Furnace,” by the 
late A. H. Jay, and “Some Aspects of the 
Refining of High-Phosphorus Iron,” by W. 
L. Kerlie. 

The fifth meeting of the Iron and Steel 
Engineers’ Group of the Institute will be held 
at 4, Grosvenor Gardens, London, 8.W.1, 
in the morning and afternoon of Wednesday, 
November 26th. The meeting will begin at 
10.30 a.m. and the programme is as follows : 
Presentation and discussion of papers on 
‘““The Mechanical and Electrical Features of 
Primary Hot-Rolling-Mill Auxiliaries,” by W. 
W. Franklin and P. F. Grove, and on “‘ Modern 
Small Rolling Mills,” by G. A. Phipps. A 
buffet luncheon will be available from 12.45 
p-m. to 2 p.m.;_ tickets for which are 6s. 
each. 


—_—__—_—_ 


I. Mecu. E. Avutomosite Division.—Captain 
G. T. Smith-Clarke, M.I. Mech. E., F.R. Ae.S., 
chief engineer and general manager of Alvis, Ltd., 
has been elected to succeed Mr. F. G. Woollard as 
Chairman of the Automobile Division of the Insti- 
tution of Mechanical Engineers. 
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Manufacture and Application 
of Sintered Carbides* 


PRODUCTION AND PROPERTIES 
By E. M. TRENT, M.Met., Ph.D. 

In the twenty years since cemented tungsten 
carbide was first introduced into this country, 
most engineers have become familiar with the 
use of cemented carbides, under one or other 
of their commercial names, for use as cutting 
tools or as drawing dies. During the war the 
production of these materials greatly increased 
and they are now being used in a much broader 
field and in many industries. The fact that 
they are now becoming recognised engineering 
materials for use wherever resistance to wear 
is required, means that engineers should betome 
much better acquainted with their properties, 
so that they can be used to the best advantage. 
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F.G. 1—Hardness Drop of Tools with Temperature 


It is a fact that cemented carbides, as far 
as the average engineer is concerned, have 
been shrouded in mystery. It is only in the 
last few years that the knowledge of their 
methods of production has been known even 
to a minority, and even to-day both the nature 
of the materials and their mechanical and 
physical properties are largely unknown, 
except to the carbide manufacturers. This 
has acted as a deterrent to their employment 
outside the usual field of tools and dies. 


THE NATURE OF CEMENTED CARBIDES 


I will deal first with the “nature” of 
cemented carbides and how they differ from 
steels and other tool materials. Metals were 
first machined with high carbon tool steel. 
The relatively high hardness (up to 900 Brinell) 
of heat-treated tool steel is due to the dise 
tortion of the iron structure, which is brought 
about by the heat treatment. In some cases 
there are also particles of iron carbide of 
microscopic size dispersed throughout the 
steel, but these are of only small volume and 
make little difference to the hardness. The 
main weakness of plain carbon tool steel is 
not its room temperature hardness, which is 
relatively high, but the fact that its hardness 
drops off rapidly when it is heated to any 
temperature over 300 deg. Cent. Not only 
is the hardness at 300 deg. Cent. low, but on 
cooling to room temperatu the hardness 
remains low. The falling off of hardness with 
temperature is shown in Fig. 1. With car- 
bon tool steels only low cutting speeds could 
be used, where the temperature at the cutting 
edge did not exceed the temperature at which 
the hardness of the tool dropped rapidly. 

The development of the alloy tool steel 
compositions containing first chromium and 
then increasing proportions of tungsten, molyb- 
denum and other alloying elements, resulted 
in big improvements. The culmination of 
developments along these lines was reached 





* Abridged. From papers presented to the Institution 
of Production Engineers. 
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with the high speed steel which about forty- 
five years ago created a sensation by cutting 
steel with the cutting edge at a red heat. The 
high speed steels were no harder at room tem- 
perature and in many cases were softer than 
plain carbon tool steels. Their advantage 
lay in the fact that they retained their hardness 
to a much higher temperature. As shown in 
Fig. 1, they lost hardness seriously only at 
temperatures over 600 deg. Cent. and it was 
only after tempering to over 600 deg. that 
the loss in hardness was retained at room 
temperature. 

The micro-structure of a hardened 
speed steel is shown in Fig. 2, 
fication of 500 times. 
matrix of this material 
alloy containing alse 
vanadium and carbon. The crystal structure 
of this matrix has been distorted by the 
heat treatment and is therefore hard, as in 
the case of the carbon steels. The main func- 
tion of the alloying elements is to stabilise 
this hard structure up to temperatures of 
600 deg. Cent. Dispersed throughout this 
matrix are small particles of a double carbide 
of iron and tungsten, one particle of which 
is indicated by an arrow. These carbides 
are considerably harder than the matrix and 
eontribute something to the wear resistance 
of the steel, but they are present only in small 
proportion and so only modify the properties 
of the steel to a relatively small extent. 

With the high speed steels the develop- 
ment of alloy steels reached its peak and only 
comparatively small improvements have since 
been achieved in this type of alloy. The hard- 
ness of materials of. which the major constituent 
is iron, seems to be capable of little further 
improvement, and the softening temperature 
can be raised only slightly above 600 deg. 
Cent, 

Research was turned in the direction of 
using some metal other than iron as the major 
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at a magni- 
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consists of an iron 
chromium, tungsten, 





Fic. 2— Micro Structure g Hardened High Speed 
Stee 


constituent and a series of alloys based on 
cobalt as the major constituent was put on 
the market in the 1920’s. The first of these 
were the “ Stellites,’ which were made in 
various grades of hardness. In general, their 
room temperature hardness was not higher 
than that of high speed steel, but they retained 
their hardness to a rather higher temperature 
and also possessed other desirable qualities, 
such as high resistance to oxidation and 
corrosion. In these alloys the matrix consists 
of cobalt alloyed with chromium and tungsten, 
and dispersed within this matrix are coarse 
and fine particles of carbides which are much 
harder than the matrix and appreciably affect 
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the hardness of the cobalt alloy. However 
the carbides are present in only relatively 
small proportion and full use is not made of 
the intense hardness of these substarces, 

It has been known for a long time that these 
earbides which occur as a minor Constituent 
in steels are very hard and that another 
carbide, tungsten carbide, is among th: hardest 
substances known. It was not until more 
than twenty years after the introduction of 
high speed steels that a method was «i veloped 
for utilising the intense hardness of bungsten 
carbide. The main difficulties lay in the very 
high melting point and the brittleness of this 
substance. 

The melting point of tungsten carbide is 
over 2500 deg. Cent. By using special! types 
of electric furnace it is possible to melt the 
carbides of tungsten and to produce shapes 
from these materials by casting. The hard. 





Fic. 3—Structure of a Cemented Carbide 


ness of cast carbide is of the order of 2000 
Vickers—very much higher than any iron 
or cobalt-based alloy—and, as would be 
expected from the high melting point of the 
carbide, the hardness is retained to very much 
higher temperatures. But it is difficult to 
produce any but simple shapes by casting and 
the cast carbides are brittle. One reason 
for their brittleness is that the grain-size is 
extremely coarse and uneven. They are unsuit- 
able for cutting tools for this reason and do 
not take a sufficiently good polish for use as 
drawing dies. 

It was in the methods of powder metallurgy 
that the solution to the problem was ultimately 
found. Tungsten metal for lamp filaments 
was already being made from tungsten powder. 
It was found to be moderately easy to produce 
tungsten carbide as a fine powder. When 
tungsten carbide powder was mixed with a 
proportion of cobalt or other metal powder, 
pressed into a compact and heated above the 
melting point of the lowest melting constituent, 
a range of alloys could be produced, much 
stronger than cast carbides and nearly as hard. 
In these materials the properties were deter- 
mined mainly by the tungsten carbide, which 
was the main constituent and only to a minor 
extent by the softer cobalt metal, which acted 
as a cement, binding together the particles 
of carbide. Not one single alloy but a range 
of alloys was formed whose properties could 
be varied by adjusting, within limits, the 
percentage of cobalt. Fig. 3 shows the 
structure of a cemented carbide of coarse 
grain, the grey, geometrical shapes being 
the carbide particles and the whiter matrix, 
the cobalt. Although the grain-size is much 
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Q r than in normal cutting tools, it is much 
fner than that of a cast carbide. 

It has since been found that other hard 
carbides, in particular titanium carbide, con- 
fer special and very useful properties to the 
alloys. By varying the composition of the 
carbide the proportion of cobalt to carbide 
and the grain-size a wide range of useful pro- 
perties can be obtained. 


{ux PROPERTIHS OF CEMENTED CARBIDES 


All sintered carbides are relatively hard, 
but the available commercial carbide grades 
cover a wide range of mechanical properties. 
The mechanical properties of any alloy are 
mainly determined by three factors: the pro- 

rtion of cobalt metal in the alloy, the grain- 
size of the carbide particles, and the presence 
of other carbides apart from tungsten carbide. 

The relationship between the cobalt content 
and the mechanical properties of tungsten 
carbide-cobalt alloys containing from 3 per 
cent to 20 per cent of cobalt, is shown in Fig. 4. 
The graphs represent the average of a large 
number of laboratory tests and are neither 
the highest nor the lowest properties found in 
commerciai alloys. 

As the cobalt content increases from 3 per 
cent to 20 per cent, the hardness drops from 
1900 Vickers to 1000 Vickers. Thus the softest 
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to 20 per cent Co are much more shock resis- 
tant. In general, if one of the hardest cemented 
carbides is required, account must be taken 
of the fact that it will be relatively brittle 
and impact loading, especially on sharp cor- 
ners, should be avoided. 

Another weak point which is of concern 
in only a few applications, is the relatively 
low oxidation resistance of carbides in air 
at temperatures over 650 deg. Cent. Scaling 
is very rapid at these temperatures and care 
should be taken in such operations as brazing, 
to protect the tool from oxidation. Unlike 
steels, they are not decarburised under the 
scale and a surface from which scale has been 
removed retains its full hardness. 

As has already been mentioned, the carbides 
are not only hard at room temperature but 
retain their hardness to a much higher tempera- 
ture than do other tool alloys. This is the 
main reason why they can be used as cutting 
tools at such high speeds. 

The properties can be modified by altering 
the grain size of the carbide particles. In 
general the finer the grain size of the carbide 
the higher the hardness. By decreasing the 
grain size and .maintaining the same cobalt 
content, the hardness can be increased while 
the strength remains the same or is only slightly 
decreased. For this reason the modern tendency 
in these alloys is to produce finer grain sizes. 
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Fic. 4—Properties of Tungsten Carbide Cvbalt Alloys 


carbides normally produced are of about the 
same hardness as the hardest steels. 

The carrying out of tensile tests on cemented 
carbides is difficult and the interpretation of 
the results is uncertain, because of their lack 
of ductility. The strength therefore is normally 
measured by a transverse rupture test similar 
to that used for cast iron but on much smaller 
test-pieces. The results are recorded as the 
transverse rupture strength in pounds or tons 
per square inch. Fig. 4 shows that as the 
cobalt content is increased the transverse 
tupture strength increases, reaching a maxi- 
mum of 19 per cent to 20 per cent Co, with a 
value of more than 150 tons per square inch. 

The transverse strength is high but it is the 
compressive strength which is most exceptional 
—this varies with the cobalt content in a simi- 
lar manner to the hardness and with a low cobalt 
content reaches a value over 375 tons per 
square inch. 

Similarly, the modulus of elasticity is very 
high confpared with that of steels. It varies 
from over 90 by 10° for an alloy with 3 per 
cent to 4per cent Co to 75 by 10° Ib per square 
inch for an alloy with 20 per cent Co. This is 
approximately three times the modulus of steel. 

To turn from those properties where carbides 
excel to those where they are relatively inferior, 
the main weakness is that they have practically 
no ductility at room temperature and that 
their resistance to shock loads or impact is 
poor compared with that of steel. The resis- 
tance to impact loading increases as hardness 
decreases—it is the alloys low in cobalt which 
are most brittle and those with 15 per cent 


Other properties of carbides which are of 
importance in engineering include their co- 
efficient of thermal expansion. This is of the 
order of 6 by 10°, which is approximately 
half that of steel. The thermal conductiviy is 
high, being considerably higher than that of steel. 

Finally, a few remarks concerning the use 
of other carbides, apart from tungsten carbide. 
The most common of these is titanium car- 
bide, which is added together with tungsten 
carbide to the grades which are used for machin- 
ing steel. It is due to the use of this carbide 
that there is such a proliferation of commercial 
carbide grades. The result of adding the neces- 
sary amount of titanium carbide in terms of 
sutting efficiency is extraordinary, but the 
teason why titanium carbide produces this 
effect is not obvious. It causes no increase 
in hardness and the strength is actually reduced. 
There is also a reduction in thermal conduc- 
tivity. The most likely explanation seems 
to be that titanium carbide welds less readily 
to the steel being cut than does tungsten 
carbide, and therefore prevents cratering of 
the carbide at the cutting edge. 

In conclusion, the aim of this brief survey 
of the manufacture and properties of the 
cemented carbides has been to illustrate the 
manufacturer’s side of the problem—the con- 
trol of a unique type of metallurgical process 
for the production of a consistently high grade 
product—and to give some idea of the mecha- 
nical and other properties of materials which 
are just making their way into the field of 
general engineering. , 

(T'o be continued) 
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Continental Engineering News 


Budapest Bridge Reconstruction 

Before the war, the Hungarian capital 
was famous for its fine bridges over the Danube. 
The oldest of these structures, the chain sus- 
pension, Szechenyi bridge, was built by a 
British engineer, W. T. Clark, about a century 
ago. After modernisation works carried out 
in 1913 it was still in service. Other struc- 
tures included the Marguerite bridge, composed 
of six arch spans with an overall length of 
2000ft, the Francis Joseph bridge, of the 
lattice girder type; the Elizabeth suspension 
bridge, with a central span 950ft long ; and the 
Nicholas Horthy bridge, a lattice girder 
structure 1680ft long. In addition to these 
structures there is the Arpad bridge, a con- 
tinuous girder structure 3000ft long. Its 
construction, started in 1939, was interrupted 
during the hostilities. According to “‘ Travaux,” 
the present situation of Budapest bridges 
is as follows: all bridges have been destroyed, 
except the Arpad bridge, which was only 
damaged by artillery shells during the battle 
of Budapest. The Marguerite bridge is being 
rebuilt, while the restoration of the Szechenyi 
and Horthy (now Boraros bridge) are contem- 
plated within a course of two or three years. 
Owing to steel shortage, completion of the 
Arpad, bridge will be considerably delayed. 
To establish communications between Buda 
and Pest across the Danube a semi-permanent 
structure, the Kossuth bridge, was . built. 
This bridge is composed of twelve spans, the 
three central spans (of steel lattice girder type) 
being 190ft, 265ft and 190ft long. The overall 
length of the Kossuth bridge is 1300ft. There 
are also two floating bridges: the Petdéfi 
bridge and Saint Margaret Island bridge. 
These bridges, both of the pontoon type, are 
temporary structures. Budapest bridges are 
being rebuilt to the designs of ‘the Bridge 
Office, Hungarian Ministry of Transport, 
under the direction of Dr. Ch. Szechy. 


Continental Harbour Activity 


In 1938 Rotterdam was the most 
important Continental harbour. Its mer- 
chandise traffic was 42,371,000 tons, as 
compared with 25,738,000 tons for Hamburg 
and 23,579,000 tons for Antwerp. Since 
VE day, Rotterdam, bridgehead of the iron 
and coal industry of the Ruhr basin, has lost 
an important part of its sea traffic, while 
Hamburg is no longer the great maritime 
centre of Northern Europe. But the activity 
of Antwerp shows remarkable progress. 
In 1946 Antwerp occupied the first place among 
great Continental ports, with 11,816,000 
tons of goods, while the figures were, 
respectively, 8,097,000 tons and 4,140,000 tons 
for Rotterdam and Hamburg. On the basis of 
the figures so far available, Antwerp still leads, 
with about 56 per cent of the total merchandise 
traffic of the above-mentioned ports. It may 
be of interest to mention that while in 1946 
the total figure for Antwerp, Rotterdam and 
Hamburg was only 25 per cent of the pre-war 
level, the estimates for 1947 expect to reach 
nearly 50 per cent of this figure. 


Dutch Chemical Industry 


The Bataafsche Petroleum Maat- 
schappij (Royal Shell Group) are preparing 
plans for the establishment in Holland of an 
oil industry based on petroleum. These plans 
include the building of a new fertiliser plant 
by an associated company, the N. V. Mekog, 
in Ijmuiden, in order to bring the pre-war 
capacity of 16,000 tons to 51,000 tons; the 
building of a new factory at Pernis on the site 
of the refinery of the Bataafsche Petroleum 
Maatschappij, along the Meuse, intended for 
the production of synthetic washing products, 
with a production capacity of 25,000 tons ; 
and the construction of a new factory, also 
near the refinery, with a yearly output of 
about 2000 tons of synthetic resins on a vinyl 
and vinylideen chloride basis. When the 
new factories have been completed, in the 
course of 1949, the production of about 51,000 
tons annually of nitrogen fertiliser, greatly 
needed by the Dutch agriculture, will be 
possible. 
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Notth of Scotland Hydro- 


Electric Board: Gaur Project 


THE North of Scotland Hydro-Electric Board 
published on October 17th details of its Gaur 
Project (Constructional Scheme No. 15), which 
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is supplied by an alternator of rugged, simple 
construction, using a permanent magnet for 
excitation, the only winding being mounted on 
the stator. The alternator is driven by an 
air turbine mounted in the same casing, 
the power unit so formed being carried on a 
bracket fixed to the right-hand side of the 















will utilise Loch Eigheach, on the edge of the smokebox. Air is drawn through the turbine 
| 
ud 
| 
O38) 1B ident wide © \ \ 
Bins, rl 4 —_ 4 J \ \ A 
Scale Miles \ i 
\ 1 
/ | 
Blackwater Reservoir ( | 
/ a 1 
{ 
? 
-—~ Reservoir F 
a a - 
\ SN Peas , 
1 ss) ae 
EXTENT OF | paw’ |\ Aqueduct 
CATCHMENT { con ee 
AREA ——— Laidon v4 
r _ 7 
SN { 
‘ \ 
‘ 
A | g $ i E \ 
a’ Loch te \ 
\ AIG ba Pr ae ‘ 
77 ES ie ig } 
ea N / 
4 Ss 4 : ‘ a 
f P y 4 \ sf 
4 ) Se: \ Fad 
\ i” oe 
oe canine 


“THE ENGINELE 


GAUR PROJECT 


Moor of Rannoch in Perthshire, for the produc- 
tion of electricity. 

This scheme, which is compact, is designed to 
provide an early contribution to the present 
shortage of power. It takes advantage of the 
fall in the River Gaur which flows from Loch 
Eigheach into Loch Rannoch. A dam 45ft 
high and 335ft long will be built at the east end 
of Loch Eigheach near the bridge which carries 
the road from Rannoch Station to Kinloch 
Rannoch over the Allt Chaldar Burn. A fish 
pass will be provided from the tailrace of the 
power station up to and over the dam to enable 
salmon to ascend. The road will be diverted 
along the north shore of the loch. Additional 
streams will be diverted into the loch to utilise 
a catchment area of 93 square miles with an 
average rainfall of 69in. The loch, which is 
situated among the boulder-strewn moorland, 
will be almost doubled in size. A pipe line 
800ft long will lead water from the loch to 
a generating station with an installed capacity of 
5000kW, consisting of one turbine operating at 
a gross head of 92ft. The electricity generated 
at the station will be transmitted by means 
of a 33-kV transmission line to the Grampian 
Electricity Supply Company’s existing system, 
connecting with the Rannoch power station. 





Experimental Electric Lighting 
Sets on a G.W.R. Locomotive 


WE have received from the Chief Mechanical 
Engineer’s Department of the Great Western 
Railway Company particulars of an experi- 
mental lighting set, manufactured by the 
Metropolitan Vickers Electrical Company, Ltd., 
to a design new in the field of locomotive 
lighting. One of these sets has been fitted for 
trial to the G.W.R. 4-6-0 oil-fired locomotive 
No. 3904, “‘ St. Brides Hall,” a photograph of 
which is reproduced. 

With these sets current for engine head and 
tail lamps, cab lighting and inspection lamps 


and exhausted into the smokebox by a single 
orifice steam ejector mounted vertically at the 
side of the power unit, the pressure drop across 
the turbine being very low and the volume of 
air flowing comparatively large. 

The electrical and mechanical characteristics 





LIGHTING SET FITTED TO THE 
“ST. BrRipes HALL” 


of the set are such that a fairly constant 
e.m.f. of about 12V is obtained over a wide 
range of load and boiler steam pressure, this 
voltage being applied to pairs of 6-V, 6-W lamps 
in series or for circuits requiring only one light, 
to a 6-V, 6-W lamp and series resistance of 6 
ohms. By virtue of this arrangement only one 
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type of lamp has to be stocked for alj pur. 
poses. The advantages of the air turbing are 
that a small set can be designed with a Joy 
steam consumption, the bearings rin eoo| as 
steam does not pass through the machine, and 
the set can be operated without the ise of g 
governor. 

The turbine is put into operation by 1,eans of 
a valve mounted on the steam fountain 
and the lights required are then selected by 
means of a control panel situated on the fips. 
man’s side of the cab. This panel CONSistg 
of a set of five switches with repeater lights 
which control the head and tail lamps. Qn. 
switch is used for selecting the circuits appro. 
priate to ‘‘ engine leading ”’ or “ tender lead. 
ing,” and two switches control the cab flood. 
light and oil-fuel control quadrant light 
respectively. Whenever the set is in operation 
an illuminated panel indicates either ‘ engine 
leading ’’ or “‘ tender leading,” and the Cireuits 
are so arranged that white code marker lights 
only can be switched on at the end indicate 
as leading and a red tail light only at the othe 
end. 

The repeater lights on the control panel are 
wired in series with the appropriate marker 
lights, thus giving visual indication in the 
cab of the chosen code and at the same time 
providing for a tell-tale indication of the failure 
of any of the circuits involved. Provision 
is made for an inspection lamp which can 
be plugged into points situated one on each 
side of the locomotive and one in the cab. 

For identification purposes in daylight, 
white code marker discs 9in in diameter are 
carried on the engine, each dise being provided 
with two prongs which can be readily slipped 
into corresponding sockets mounted one on 
each side of each marker light housing. 
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Research Stations for Scotland 


THe Lord President of the Council has 
decided that the new mechanical engineering 
research station, which is being set up by the 
Department of Scientific and Industrial Research 
is to be sited in Scotland. Sub-stations for 
fuel research, building research and road re. 
search are also to be established in Scotland 
by the D.S.I.R. It is intended that the mecha- 
nical engineering research station shall under. 
take basic or generic work of the type which 
forms the groundwork of mechanical engineer. 
ing development and it will therefore supple- 
ment the valuable work already being done 
by Government, industrial and _ university 
establishments in the mechanical engineering 
field. Originally it was thought that the 
new station would be best located within 
fifty miles of London but the Lord President 
in making his announcement said that the 
Government had been increasingly concerned 
about the tendency for every new focus of 
industrial interest to become concentrated 
near London. The Distribution of Industry 
Act, it may be recalled, was passed to counter- 
act this tendency and the present policy is 
to discourage the building of factories in 
certain areas, including London, and encourage 
the siting of them in the Development Areas. 
In the light of this policy Government research 
establishments have been considered and as 
research is becoming an increasingly vital 
factor in industrial development the intention 
is to produce a more even distribution of research 
activity throughout the country. Scotland 
has an important engineering industry with a 
distinguished record _and the Government 
has been seeking to encourage the growth of 
the light and medium engineering industries 
in the Scottish Development Area. Broad 
national considerations, therefore, in the end, 
led to the decision to locate the new mechanical 
engineering research station in Scotland, where 
it is felt that it will be an aid to local as well 
as national development. Taken in conjunc- 
tion with the local branches of the Fuel, Build- 
ing and Road Research Stations which are to 
be established there, it is believed that it will 
provide a considerable extension to and diver- 
sification of research facilities available in 
Scotland. 
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South African Engineering 
Notes 
(By our South African Correspondent) 


Care Town, September 20th. 


Irrigation and Water Supply Schemes in 
the Union 


Further to the report last month on 
rigation and water supply schemes either 
jected or now on the way in the Union, 
the recent completion of a tour of Natal by 
the Minister of Lands and Irrigation, Senator 
4, M. Conroy, now foreshadows further 
important developments for the improvement 
of water supply and distribution in that pro- 
yince. In pursuit of its general policy of 
regional development ‘of the Union, river by 
river, With storage dams where they can serve 
multiple purposes, such as irrigating settle- 
ments, supplying water for industries, and in 
sme cases generating electric power, the 
Government has examined many possible dam 
sites in Natal and found a number of them 
suitable. These the Minister inspected in the 
light of the varied interests which they might 
serve. It is understood that the first recom- 
mendation to be made will be that the Pongola 
should be harnessed so as to irrigate some 
74,000 morgen of at present sparsely inhabited 
country east of the Lebombo Mountains. 

The Pongola is considered to be Natal’s finest 
river. It has a mean annual run-off equal to 
half of the Vaal River and more than the 
present capacity of Vaaldam. It is projected 
that a weir should be built over the Pongola 
at Pongola Poort, with a storage dam above it, 
and canals run down into the flat wastes of 
north-east Zululand, which are at present given 
over to the thorn-trees the tsetse fly and the 
mosquito, but which could be turned into rich 
fields for sugar cane, ground nuts or other 
valuable crops. The Department of Irrigation, 
it is understood, would be ready to begin work 
on this project as soon as the Government gave 
it the authority to do so. It will shortly send 
survey teams to Natal to examine in detail 
the possibilities, among other projects, of dams 
on the head waters of the Buffalo River. The 
Buffalo runs obliquely through rich coal areas 
and the dams on its upper reaches would provide 
the water supplies which, together with the 
coal, would make of Northern Natal no mean 
industrial area, as well as doing a certain 
though limited amount of irrigation. 

A third possibility under examination, which 
might be developed concurrently with the others, 
is a series of flood-control dams at the head- 
waters of some of the Drakensburg rivers. 
These dams would necessarily be small because 
of the formation of the country, and their sole 
purpose would be to regulate the flow of the 
rivers for the benefit of the farms and towns 
on their banks lower down. 

Yet a fourth scheme which is being carefully 
examined is that of damming some of these Natal 
rivers lower down their courses, at such points 
where the dams could serve as many purposes 
as possible. In particular, the Mooi River is 
considered to lend itself admirably in this 
connection. From a point about 12 miles 
downstream from the village of Mooi River, 
the basin of the Mooi widens out and imme- 
diately thereafter plunges down two waterfalls 
in succession, Here there is scope. for a con- 
servation dam on the scale of Hartebeestpoort, 
with two falls below it which could be used for 
generating electric power, and beyond that 
again both the need and the opportunity for 
irrigation in the orange groves of Munden. 
Throughout Natal the cardinal difficulties in 
water conservation schemes: are that the 
country falls steeply from the Drakensburg 
to the sea, that.in general the possibilities for 
irrigation are relatively small, and that much 
of Natal is so badly eroded that silt presents a 
big problem. The guiding principle in all 
these water conservation projects is that water 
in South Africa is becoming an. increasingly 
precious asset, that it can be allowed to run 
away to the sea only at peril to life itself, and 
that where dams are built that. they should 
not be allowed to be monopolised by..any one 
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interest, industry or municipality, but should 
serve, simultaneously, as many purposes as 
possible. ; 

An irrigation project, which will take 
about fifteen years to complete and includes 
a 50-mile tunnel and several canals, has been 
prepared by the Irrigation Department for 
Government approval. The new project, 
which, it is estimated, will cost £17,500,000, 
will give the Fish and Sundays rivers valleys 
a greater supply of water and help to develop 
large areas in the Cape midlands. 

The Rand Water Board’s scheme to supple- 
ment Pretoria’s water supply is rapidly nearing 
completion, and it is expected that early in 
October the city will have an additional 
10,000,000 gallons a day. The 34-mile pipe- 
line from Germiston to the new Pretoria reser- 
voir, which was begun about two years ago, 
will be completed when a second break-pressure 
tank has been built to compensate for the great 
pressure set up by the difference of 1100ft 
in elevation between Pretoria and Germiston. 


Oil Fuel Developments 
It is stated that plans for launching 
a large-scale industry in the Transvaal to 
produce oil fuel from coal will be put into action 
when Mr. 8S. F. Waterson, Minister of Economic 
Development, returns from Europe. The 
plans are held up at present because the 
legislative machinery to start the industry 
has not yet become available. One of Mr. 
Waterson’s first tasks to that end will be the 
setting up of a Liquid Fuel and Oil Advisory 
Board under the Liquid Fuel and Oil Act, 
passed earlier this year by Parliament and 
already referred to in these notes. The Board 
will be empowered to issue licences to firms 
prepared to produce oil fuel from South Africa’s 
virtually inexhaustible reserves of low-grade coal. 
It has been announced that the Anglo-Trans- 
vaal mining group, of Johannesburg, intends to 
embark on the production of synthetic oil, 
but until the Board has been set, up, it will 
not be possible for this or any other company 
to obtain a licence to establish such an industry. 
The capital outlay will be enormous and the 
capital of the industry will probably be any- 
thing from £40 to £20 million pounds. The 
Board will he empowered to issue licences 
only to firms which can prove that their under- 
takings will be beneficial to South Africa. It 
will also be empowered to control production 

in relation to consumption. 


Rhodesian Industrial and other Develop- 
ments 


English experts in irrigation and 
mineral surveying have been engaged to explore 
the mineral and farming possibilities of the 
Sabi River valley in Southern Rhodesia. The 
Sabi River flows south-east through the 
Lowveld towards Portuguese East Africa. 
It traverses country uninhabited by Europeans 
and is stated to be rich in deposits of coal, 
iron, copper, tungsten and phosphates. Its 
flow of 600,000,000 gallons an hour runs waste- 
fully through an irrigable area of 250,000 acres 
of alluvial soil, 70ft deep, and the surveyors 
are to report on what can be done with the area. 
Their investigations will include irrigation 
reports on agriculture and soil, minerals, com- 
munications, railway extensions for the siting 
of new towns and the development of indus- 
tries. Plans for the development of the Sabi 
valley area were outlined recently by Southern 
Rhodesia’s Minister of Finance, Mr. E. C. F. 
Whitehead, who said that the scheme was one 
of the biggest in the world and that the first 
step would be a survey for the irrigation of the 
east bank of the river. 

In connection with the foregoing and other 
impending developments in the Rhodesias, 
it is of interest to note the statement 
made by Sir Dougal O. Malcolm, chair- 
man of the British South Africa Company, 
Ltd., at its annual general meeting in June 
last, when he said that the company “now 
freed from the preoccupation... of being 
responsible in the last resort for the due main- 
tenance and development of the transport 
system of a vital portion of the Empire, can 
apply its abundant resources to, other -produc- 
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tive enterprise.” A new industrial prospect 
for Northern Rhodesia has arisen there with 
the visit in June last of Sir C. Denistoun 
Burney, who represents big British industrial 
and steel interests. It is stated that Sir Charles 
having heard that the Central African Council 
is making a serious investigation with a view 
to developing the Kafue Gorge-Kariba Gorge 
power scheme, has been making inquiries in 
the interests of heavy industrial and mineral 
development. The scheme will depend on the 
extent of iron ore reserves, the extent of which, 
though considerable surface deposits exist, 
has not as yet been surveyed. Though Northern 
Rhodesia is strongly in favour of the Kafue 
Gorge near Lusaka as the site of a proposed 
hydro-electric power station, it is understood 
that Sir Denis is satisfied with Kariba Gorge 
for the location, as water transport would then 
be available on the 200-mile lake created by the 
scheme. A factory would be situated in the 
Zambesi valley and within a reasonable distance 
of the Wankie Collieries in Southern Rhodesia. 
Sir Charles has already had talks with the 
Southern Rhodesian Government on the pro- 
spects of obtaining chrome if it is decided to 
manufacture steel alloys as well as pig iron. 
It is understood that both Governments have 
promised full co-operation. 


Expansion of Manganese Industry 


Both the local and overseas demand 
for manganese is stimulating one of the Union’s 
base metal industries which developed to a 
remarkable extent during the war. The United 
States is now drawing approximately 17 per 
cent of its manganese ore requirements from 
South Africa. There are two companies orly 
in the Union which mine manganese. They are 
South African Manganese, Ltd., and the Asso- 
ciated Manganese Mines of South Africa, Ltd. 
The first-named company operated the manga- 
nese mines at Postmasburg, and a large 
tonnage from these mines is now being sold to 
the African Metals Corporation for use in the 
blast-furnace at Newcastle, Natal. The other 
company mines and exports manganese ore 
from the Kuruman and Hay districts of the 
Cape Province. The demand is not confined to 
high-grade ore, which in South Africa has a 
manganese content of more than 50 per cent, 
but also for medium and low-grade ore con- 
taining between 40 and 50 per cent of the metal. 

Experts estimate that useful tonnages of man- 
ganese remain in the field, and both opencast 
and underground mining is now adopted to 
reech the ore. Underground mining will prob- 
ably open up vast tonnages of manganese ore 
which have not yet been tapped, thus inde- 
finitely extending the lives of the mines. The 
point of export is Durban, where there are large 
storage bins and where a special loading plant 
has been in use for a number of years. In 
addition to America, Britain, Czechoslovakia, 
Belgium, Italy, Yugoslavia and Holland are also 
buying manganese ore from South Africa. 


Cape Provincial Roads 


Port Elizabeth will be within a day’s 
motoring distance of Cape Town when the 
Cape Provincial Administration’s road con- 
struction programme between these centres is 
completed, which will be in about two years. 
Eight passes between George and Storms 
Rivier will be eliminated. The Administra- 
tion, working with National Road Board funds, 
has already improved the road between Cape 
Town and Mossel Bay, and is improving and 
shortening roads up to the Natal border. The 
road between George and Knysna will be 
shortened by 6 miles and, betweer Knysna and 
Plettenburg Bay it has already been reduced 
4 miles by eliminating curver. Between 
Plettenburg Bay and Storms Rivier the dis- 
tance will be reduced by 8 miles. 

Beyond Port Elizabeth the road to East 
London, by way of Grahamstown, Peddie and 
King Williamstown, has been shortened by 
20 miles. Between East London and Umtata 
further improvements are planned. . The road 
distance between Cape Town and Maritzburg 
will be shortened by 100 miles‘when the national 
road programme is completed. Se 
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Industrial and Labour Notes 


The Grimethorpe ‘‘ Stint ’’ Report 

The miners employed at Grimethorpe 
Colliery, South Yorkshire, met on Sunday 
last to hear the report of the fact-finding com- 
mittee appointed in September to investigate 
the matter of the extra 2ft stint over which an 
unofficial strike recently took place. The com- 
mittee, it will be recalled, consisted of three 
members of the Yorkshire branch of the 
National Union of Mineworkers, and started 
its inquiry as soon as the strikers resumed 
work on September 15th. Since this resump- 
tion, the men have been working the 21ft 
stint which was customary prior to the strike, 
which lasted over a month and which led to 
sympathetic strike action in other collieries 
in the area. The extra 2ft stint, it may be 
added, was originally recommended by the 
joint disputes committee set up under the 
district conciliation machinery. 

Details of the fact-finding committee’s report 
have not yet been made public, and the report 
now goes to the National Coal Board for con- 
sideration. The joint disputes committee's 
resolution regarding a 23ft stint still stands, and 
it is that committee which must decide whether 
a change shall be. made in the light of 
the information given in the report now 
presented. i 


Employment and Unemployment 


The total working population of 
Great Britain at the end of August numbered 
20,146,000, a figure 8000 below that recorded 
for July. This decline is accounted for by the 
fact that although the number of men employed 
during August increased by 6000, there were 
14,000 less women at work. The working popu- 
lation was, however, greater than at mid- 
1939 by 396,000 (230,000 less men and 626,000 
more women). There was a slight increase 
in the number of people employed in industry 
in August, the total at the end of the month 
being 18,436,000 (12,844,000 men and 
5,592,000 women), and this figure was 516,000 
in excess of that for mid-1939. 

There were 5,486,000 people engaged in 
manufacturing for the home market during 
August, compared with 5,536,000 in July, 
but the number of those working on manu- 
factures for the export market increased to 
1,580,000. It is noteworthy that in the 
twenty-six months from mid-1945 to the end 
of August, the number employed in manufac- 
turing for export increased by 1,170,000. 

The latest unemployment figures issued by 
the Ministry of Labour relate to September 15th, 
when there were 239,912 insured persons 
registered as out of work. This total included 
171,484 men between the ages of eighteen and 
sixty-four. It included also 30,823 married 
women, many of whom have probably retired 
from industry and 8684 ex-Service personnel, 
who had had no employment since leaving the 
forces. In additon, there were on September 
15th 14,097 uninsured persons registered as 
unemployed, including 4370 boys and girls 
under eighteen, who had not then entered 
industry. 

British Overseas Trade 

The Board of Prade Accounts for 
September, which were published on Tuesday 
last, show that the value of United Kingdom 
exports in that month reached a total of 
£99,004,077, compared with £93,601,253 in 
August and £110,269,013 in July. Apart from 
July, the September total is the highest 
achieved in any month since the war. The 
Board of Trade points out, however, that the 
increase over August was accounted for mainly 
by the fact that there was an extra working 
day in September, but the daily rate of exports 
in that month was slightly better than in 
August. The figures for both months were 
influenced by holidays which, as usual, caused 


exports to be lower than in July. Allowing 
for the rise in prices, the volume of exports 
in September has been provisionally estimated 
at 111 per cent of 1938, as against 105 per cent 
in August and 126 per cent in July. 

September exports of machinery totalled 
57,836 tons, and were valued at £15,565,870. 
The 1938 monthly average volume of exports 
of machinery was 38,272 tons. Vehicle exports 
reached a total value of £15,593,948, and the 
number of new motor cars exported in Sept- 
ember, 12,582, was the highest on record. 
Exports of iron and steel and manufactures 
thereof were 155,542 tons and were thus 
below the 1938 monthly average, which was 
159,656 tons. 

Imports into the United Kingdom in Sept- 
ember were valued at £160,708,411, and showed 
a substantial reduction when compared with 
the two preceding months, and re-exports 
were valued at £3,399,456, the lowest figure 
recorded this year. The rise in exports in 
September, coupled with the fall in imports, 
caused a reduction of about £18,500,000 in 
the unfavourable balance of trade. In Sept- 
ember, the adverse balance was £58,300,000, 
and although this figure was below those of 
August and July, it was higher than in any 
other month of this year. 

The publication of the September 
enables a survey to be made of the volume of 
trade in the first three quarters of this year. 
Taking the volume of trade in 1938 as 100, 
the volume for the third quarter of this year 
is provisionally estimated at 114 per cent. 
In the second quarter it was 102 per cent 
and in the first quarter it was 101 per cent. 
In the fourth quarter of 1946 the volume of 
exports was 111 per cent of the 1938 average. 
The value of retained imports for the third 
quarter of this year was £507,500,000, which 
was £69,800,000 above the figure for the second 
quarter. 


The Steel Industry 


In the course of a speech in South 
Wales on Friday last, the Minister of Supply, 
Mr. G. R. Strauss, paid a tribute to all con- 
cerned with the British steel industry for the 
outstanding production results achieved in 
recent months. Referring to the September 
output of steel ingots and castings, which 
represented an annual rate of 13,841,000 tons, 
he said that the weekly average was 50,000 
tons higher than that for the first quarter of 
this year. The provisional figures for the week 
ended October 4th, the Minister continued, 
showed that the production of steél ingots and 
casti was running at an annual rate of 
over 14,200,000 tons. 

Mr. Strauss went on to point out that Sep- 
tember had always been an exceptional month 
for steel production and that the annual 
output could not be forecast just by multi- 
plying the September figure by twelve. He 
felt nevertheless, that the recent results augured 
well for the strenuous and difficult task ahead 
of the steel industry. The target of 14,000,000 
tons for 1948 represented an output of more 
than 750,000 tons above the maximum annual 
effort yet attained by the industry. The 
Minister i that the achievement of 
the target would partly depend on factors 
outside the control of the industry, such as 
the availability of raw material, fuel and trans- 
port, but he was confident that both manage- 
ments and workers in the steel industry would 
do all that was in their power. The agreement 
providing for a continuous working week 
was, he said, a proof of the willing efforts which 
the industry would make. 

Comment on the present state of the steel 
industry has also been made recently by 
Man and Metal, the Journal of the Iron and 
Steel Trades Confederation. Stating that the 
Government has set the steel industry an 
annual production target of 15,000,000 ingot 
tons to be reached by the year 1951, the journal 


says that with the completion of moclernisg. 
tion schemes and plant extensions at presen; 
in hand, there is no reason to doubt that the 
industry will be technically capable of achigy. 
ing this target. On the other hand, it assert, 
unless two extremely dangerous obstacles ap, 
removed, it is doubtful whether even th, 
14,000,000 tons which the industry has beg, 
asked to produce in 1948 will be forthcoming 
The first of these obstacles is the lack of urgency 
that is being shown in operating to the full the 
principle of the forty-eight hour continuoys 
week agreement. Unless continuous working 
is greatly extended in the very near future, 
the journal observes, the target figure is no} 
likely to be reached. Nor will it be reached 
if there is a failure on the part of raw materia] 
supplies to fulfil the necessary requirements, 
and in this respect the pursuit of any cours 
calculated to provide an alernative raw material 
and help lessen the industry’s dependence 
on coal has much to commend it. The journal 
adds that if it is considered that further coal. 
to-oil conversion schemes beyond those already 
approved would materially assist the industry 
to “hit the bull’s-eye,” none but the mos 
serious objections should be allowed to stand 
in the way. 


The T.U.C. and the Export Drive 


Commenting on the latest phase of 
the export drive in its official publication, 
Labour, the Trades Union Congress says that 
one point on which unions naturally need to 
be assured relates to the measures to be taken 
to ease the burden for such workers as may be 
temporarily displaced by the shift of activity 
from industry to industry, as the export 
programme develops. The concentration of 
manpower, not only in particular industries, 
but in the more efficient sectors of a particular 
industry, is a factor which must inevitably 
result in the formation of pockets of unen- 
ployment. Another factor likely to operate 
from time to time, the T.U.C. observes, will 
be the adjustments which will have to be 
made, at short notice, to fit in with changes in 
the requirements of foreign markets. 

The Government, it is stated, has accepted 
the T.U.C.’s point of view as to the need fora 
close and continuous contact, and has agreed 
that meetings shall be held from time to time 
to review the effects of the measures already 
taken, and to consider the next steps. Some- 
thing must depend on circumstances over which 
neither the Government nor industry can have 
control, and as these circumstances develop 
it will be essential that the new problems 
they create shall be handled in a way in which 
there is the largest possible measure of agree- 
ment. Time, at least, says the T.U.C., will 
be saved in this way. 

Other observations made by the T.U.C. 
in the last week or so relate to the desirability 
of joint production committees which can con- 
centrate on production problems to the exclu- 
sion of matters like the interpretation of trade 
union agreements. The form which regular 
consultation should take, the T.U.C. reiterates, 
must necessarily vary from industry to industry. 
What is wanted is the initiative to agree upon 
the machinery and the will to make it work. 
In this matter, it is asserted, as in the matter 
of the extension of joint production committees 
at the factory level, the trade unions have 
followed their tradition in seeking to achieve 
results by agreement rather than by compulsion. 
They look to the spokesmen of managements to 
be as responsive as they themselves are to the 
Government’s plea for both sides of industry 
to combine their talents for the common good. 
But, the T.U.C.’s observations continue, if 
undue reluctance is displayed by managements 
to agree upon the form and the methods by 
which joint activity may be arranged, trade 
union opinion will no doubt harden in the 
direction of an element of compulsion to short- 
circuit delay. 
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French Engineering News 
(From our French Correspondent) 
Paris, October 17th. 


Work on the new thermal generating plant 
at Comines is now nearing completion. The 
puilding has been erected and the equipment 
will be installed within a few weeks. This 
plant originally belonged to Energie Electrique 
a Nord. In 1942 it was decided to rebuild 
and extend it. Bombing and the inability 
to keep the plant in good repair decided 
Electricité de France, which took it over after 
nationalisation, to rebuild the plant entirely. 
The actual building is in reinforced concrete, 
with a steel framework above 8m. The plant 
will eventually comprise two independent 
groups of 53,000-kW, 3000 r.p.m. turbo-alter- 
nators. Installation of the second group will 
follow much later, however. Special attention 
pas been paid to dust and coal handling. 
Pulverising and mixing plants are isolated. 
Because of the present coal problem, poor 
quality coal will have to be mixed with good 
burning coal. The burners will, therefore, 
be fed indirectly from a reserve of pulverised 
coal interposed between the = plant 
and the furnaces. 

* * 

The Ministry of Industrial Production has 
announced that agricultural machinery is to 
be a priority. At the moment electricity, 
railways and mines enjoy priority status. 
This decision means the industry will receive 
a larger allocation of coal and raw materials. 
Nevertheless, it is understood that for 1947 
manufacturers will receive only 240,000 tons 
of steel, as against the 375,000 tons laid down 
by the Monnet Plan. 

* * * 

Delays in delivery of ball bearings are as 
long as eighteen to twenty-four months for 
non-priority orders and will become even longer 
if manufacturers accept all the orders they 
receive. Many users have therefore been obliged 
to use reconditioned ball bearings or employ 
products manufactured by so-called specialists. 
Under these conditions, delivery of machine 
tools has also been held up, even though machine 
tools are considered a priority construction. 
The industry cannot be blamed for the situa- 
tion. After considerable war damage, pro- 
duction this year has increased rapidly until 
it exceeded 60 per cent of the 1938 output, 
which was 10,000,000 ball bearings. The effort 
was made, however, by concentrating on 
the production of the most popular sizes, 
varying between 10mm and 50mm. 

The S.R.O. Company at Annecy, which was 
completely destroyed during the war, is now 
being reconstructed with the aid of the Renault 
Régie, as the New Ball-Bearing Company. 
When 1938 production capacity has been 
reached Renault will transfer its ball-bearing 
equipment from, Billancourt and will produce 
6,000,000 ball bearings a year. It is possible 
that a small electric steel plant will be con- 
structed for the recovery of scrap, which is 
considerable. 

Because French production is unable to 
supply the demand, the possibilities of import- 
ing ball bearings have been considered, but 
owing to the disappearance of German pro- 
duction and increased demand for modern 
machinery this is almost impossible. 

a * * 


The report of the Société des Grands Travaux 
de Marseille, given before the General Assembly, 
shows that efforts throughout 1946 were 
mainly concentrated on hydro-electric work. 
Work on the Génissiat plant went forward 
under éxcellent conditions and its completion 
is envisaged by the end of 1947. By that time 
it is hoped that it will be possible to start 
concrete construction of the Castillon dam. 
The beginning of 1947 also saw the start of 
work on the harnessing of the Agrioun falls in 
Algeria. The company has also been asked to 
participate in the harnessing of falls on the 
Rhone at Donzére-Mondragon and at Ottmars- 
heim on the Rhine. At the same time it has 
completed rubble clearance at Havre, Cher- 
bourg and Rouen and at Port-Vendres is 
engaged on important reconstruction work. 
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Notes and Memoranda 


Rail and Road 


Motor VrHIcLE Propuction.—The Society of 
Motor Manufacturers and Traders, Ltd., 
reported that United Kingdom production of 
private motor-cars and taxicabs in August was 
20,854, and that in the same month 10,733 com- 
mercial vehicles were built. New registrations of 
private cars in Great Britain in July totalled 15,778 
and of commercial vehicles 12,824. It is stated also 
that there were 1,858,437 motor-cars in use in 
Great Britain at the end of May. 

G.W.R. Bripge ReconstRuction.—The Great 
Western Railway Company’s engineering depart- 
ment is reconstructing the Feeder Bridge at North 
Somerset Junction, carrying the Paddington- 
Penzance main lines over the canal just east of 
Temple Meads Station, Bristol. The bridge, 
built in 1880, has a 108ft span and the work involves 
the insertion of a track strengthening girder at 
the west end, where the main lines are crossed by 
a loop line, and the partial renewal of the timber 
decking. 

Roap Sarety Report.—tThe final report of the 
Committee on Road Safety has now been published. 
This Committee, which during the last two years 
has been presided over by the Parliamentary Secre- 
tary to the Ministry of Transport, was composed 
of representatives of the Government artments 
concerned, the English and Scottish Police and 
the Royal Society for the Prevention of Accidents, 
and its final report makes recommendations regard- 
ing pedestrians, pedal cyclists, vehicle inspection, 
road accident statistics and police mobile patrols. 
A scheme is outlined for the periodic inspection of 
motor vehicles in publicly owned testing stations, 
the Committee basing this proposal on the belief 
that if all vehicles were roadworthy road accidents 
would be considerably decreased. The rt is 
published by H.M. Stationery Office at 2s. 6d. 

Live Street Station, LiveRPooL.—As part of 
@ comprehensive scheme for the modernisation of 
Lime Street Station, Liverpool, L.M.S. Railway, 
work has been started on the lengthening of five of 
the eleven platforms so as to accommodate longer 
trains. Owing to the reduced number of platforms 
which will be available while this work is in pro- 
gress, adjustments have been made to the local 
passenger service between Liverpool (Lime Street) 
and Alexandra Dock, which have necessitated the 
temporary closure for passenger traffic of Bootle 
(Balliol Road) and Alexandra Dock stations. The 
latter station remains open for parcels and freight 
services. In addition to lengthening the platforms, 
the Lime Street modernisation includes a new signal- 
box with a 95-lever power frame, controlling all 
points and sigpals in the station area. The scheme 
is expected to be completed during 1948. 

G.W.R. Foc ARRANGEMENTS.—From November 
lst, the Great Western Railway is to receive a 

ial twenty-four hour weather forecast for dis- 
tribution throughout its system, including its South 
Wales docks, at 9 o’clock each morning. This 
will enable fogmen and de-icing gangs to be detailed 
for duty in good time if necessary and for snow 
ploughs to be put in readiness if and where heavy 
falls are anticipated. The company has thirty- 
three snow ploughs stationed at strategic places 
throughout its system, and at some 200 of its main 
signal-boxes steamlances, for de-icing frozen points, 
are now available. Approximately 2000 tons of 
salt have been distributed for this purpose. The 
distribution of 300,000 fog signal detonators to 
2000 signal-boxes has been completed and 5000 
fog signalmen will be ‘on call”? day and night. 
The G.W.R. Automatic Train Control has been 
installed throughout the system. In the London 
area, an emergency fog service of trains has been 
arranged which can brought into operation 
very quickly, and arrangements have also been 
made with the G.P.O. whereby intending passengers, 
by ringing their exchange, can ascertain before 
beginning their journey if a fog service is in opera- 
tion. 


Air and Water 


THE CALEDONIAN CANAL.—The Caledonian Canal, 
which has been closed for repairs, was opened again 
for through traffic on Tuesday last, October 21st. 

Docks anp INLAND WATERWAYS EXECUTIVE.— 
The Minister of Transport announces that the 
following have accepted his invitation, given after 
consultation with the British Tr: rt Commission, 
to become members of the Docks and Inland Water- 
ways Executive: Sir Reginald Hill, chairman ; 
Mr. Robert Davidson, Mr. John Donovan and 
Sir Robert Letch, full-time members, and Mr. 
George Cadbury, Sir Hector McNeill and Sir 
Ernest Murrant, part-time members. 


Miscellanea 
Tix Stocxs.—Stocks of tin metal held by the 
Ministry of Supply on August 31st totalled 6207 
tons and consumers’ stocks on the same date were 
3493 tons: The stock of tin ore in the United 
Kingdom at the end of August was calculated to be 
7434 tons. 


Mopern Mininc Macuinery.—The Ministry of 
Fuel and Power and the National Coal Board have 
just published an illustrated booklet intended for 
the serious student of mining machinery. It sets 
out in considerable technical detail the machines 
at present employed in the British mining industry 
and describes also those which it is planned to use 
extensively in the future. 


CHROME ORE AND CONCENTRATES.—The Ministry 
of Supply announces that selling prices for chrome 
ore, which include carriage charges to nearest rail 

int consumers’ works, have been increased as 

rom October Ist. The increases amount to 2s. per 

ton ex ship, and 4s. per ton ex store, with the 
exception of the prices of the Turkish ores, which 
are new importations into Britain. 


Zinc SHEETS AND ROLLED Zinc (BoILerR PLATEs). 
—The Ministry of Supply announces that the 
prices of zinc sheets and rolled zinc (boiler plates) 
has been increased by 17s. 6d. a ton as from October 
16th, making the maximum selling price of zinc 
sheets £82 a ton and of boiler plates £80 a ton. 
The increase is to cover increased manufacturing 
costs. In addition, the existing premium on thin 
gauges and odd sizes not covered by the Statutory 
Order will be increased by 50 per cent. 


An INTERNATIONAL ScrIENTIFIC Frum Associa- 
TIoN.—The congress held in Paris from October 
2 to 9, 1947, arranged jointly by the Institut de 
Cinématographie Scientifique and the Scientific 
Film Association came to a successful conclusion 
with a unanimous decision to form forthwith the 
International Scientific Film Association. A 
provisional constitution for this new international 
organisation, which will, of course, require sub- 
sequent ratification, was agreed by the delegates 
from some twenty-two countries. Under this 
provisional constitution the International Associa- 
tion will have a main meeting each year, but 
between these main meetings the affairs of the 
Association will be managed by a Council comptising 
five officers and seven other members. 


ENGINEERING LEcTuRES.—King’s College, 
London, announces that amongst public lectures 
to be given, at 5.30 p.m., during the Michaelmas 
Term, 1947, are five in the Department of Civil and 
Mechanical Engineering. ‘‘ Mechanical Aids to 
Improved Thermal Operations,” on Mondays, 
October 20th and 27th, and November 3rd, loth 
and 17th; the first three lectures, and the last, 
will be given by Professor S. J. Davies, D.Sc., 
M.1.Mech.E.; the fourth (November 10th) will be 
given by Mr. L. J. Clark, B.E.M., B.Sc.(Eng.), 
A.M.I. Gas E., who will deal with special considera- 
tions in the production of gas for towns. Three 
lectures by Dr. R. Pohl, in the Department of 
Electrical Engineering, will be given on alternate 
Tuesdays, November 4th and 18th and December 
2nd, on “* Limiting Factors in the Design of Electrical 
Machines.” Admission to these lectures will be 
free, without ticket. 

CastLE Mreaps PowER STaTr1oN.—We have just 
received from Yarrow and Co., Ltd., of Scotstoun, 
Glasgow, an interesting booklet on Castle Meads 
power station, owned and run by Gloucester Cor- 
poration. It was decided to build this station in 
1940, and by September of that year Messrs. 
Kennedy and Donkin, of Westminster, were 
appointed consulting engineers, and contracts 
were p The 20,000-kW turbo-alternators 
were ordered from the British Thomson-Houston 
Company, Ltd., of Rugby, and the contract for the 
boilers and the coal and ash-handling plant was allot- 
ted to Yarrow and Co., Ltd. By December, 1942, 
the first two boilers and the first turbo-alternator 
were put to work, in record time. In May, 1942, 
three further boilers and another turbo-alternator 
were ordered, which completed the station. The 
Castle Meads plant has operated on the two-shift 
principle with boilers banked at night. In 1946, 
the thermal efficiency of the station was 24-92 per 
cent, based on the units sent out. This performance, 
of 426-lb pressure boilers, with 825 deg. Fah. steam 
at the superheater outlet, is claimed to be equal 
to that of 600 lb per square inch power stations 
burning pulverised coal. The booklet describes 
in detail the boiler plant supplied by Yarrow and 
Co., Ltd., and test results are also given. The 
information i is published by permission of Mr. Emil 
Braathen, the chief engineer and manager of Castle 
Meads station. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&o., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases, the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Incorporated Plant Engineers 

Monday, Oct. 27th—Lreps Brancu: Mines Depart- 
ment, the University, Leeds. Film and lecture, 
E. N. Taylor. 7.30 p.m. 

Tuesday, Oct. 28th.—Guascow Brancx: Institution of 
Engineers and yj We nem Gl w. ‘* Economic 
a of Heat in Engineering,” E. H. Patterson. 

p.m. 


Institute of British Foundrymen 


To-day, Oct. 24th—MippLEsBroucH Brance: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. Annual Social Evening. 


7 p.m. 
Saturday, Oct. 25th—-E. Miptanps Brancx: The 


College, Leicester. ‘‘ Foundry Problems,” papers 
submitted by members. 6 p.m. 
Wednesday, Oct. 29th.—LoNDON Brancn: Waldorf 


Hotel, Aldwych, W.C.2. “The Production of Cast 
Crankshafts,” R. B. Templeton. 7.30 p.m. 

Friday, Oct. 3lst—FatkirK SEcTIon: Temperance 
Cafe, Lint Riggs, Falkirk. ‘The Protection of 
Metals Against Corrosion,” W. Westwood and R. I. 
Higgins. 7 p.m. 

Wednesday, Nov. Bh. — LANCASHIRE Brancu : Engineers’ 
Club, Albert Square, Manchester. ‘“‘ The Influence 
of Production Flow on Moulding Methods in Iron 
Foundries and its Effect on P.M.H. and General 
Efficiency,” R.C. Shepherd. 7 p.m. 

Institution of Civil Engineers 

Tuesday, Oct., 28th.—Great George Street, S.W.1. 
“Roads and Their Riding Qualities,’ W. J. O. 
Scott. 5.30 p.m. ‘ 

Tuesday, Nov. 4th.—NEWCASTLE UPON TYNE Associa- 
TIon: N. = Roatan Institute of Mining and 
Mechanical Ww te Road, Newcastle 
upon Tyne. “Modern Developments in Air Sur- 
vey,” A. M. Ballantyne. 6.15 p.m. 

Institution of Electrical Engineers 

Monday, Oct. 27th.—N.E. CENTRE: Neville Hall, West- 
gate Road, Newcastle-on-Tyne. “Standardisation of 
Switchgear,”’ D. E. Lambert.and J. Christie. 6.15 p.m. 
—InrormaL MEETING: Lecture Theatre, Savoy 
Place, Victoria Embankment, W.C.2. “‘ Standard- 
isation in the Electrical Industry,” P. Good. 
5.30 p.m.—S. Mrptanps Rapio Group: James 
Watt Memorial Institute, Great Charles Street, Bir- 

“ Practical Waveguides,” L. G. H. 
Huxley. 7 p.m. 

Tuesday, Oct. 28th.—N. Miptanp INsTALLaTIons GROUP : 
Corporation Electricity De; ment, Whitehall 
Road, Leeds. ‘Protective Finishing of Electrical 
Equipment,” F. Widnall and R. Newbound. 
6.30 p.m.—N.W. Transmission Group: Engineers’ 
Club, Albert Square, Manchester. ‘ Stan isation 
of Power Cables,” W. H. L. Lythgoe. 6 p.m.— 
ScorrisH CENTRE : paye> Technical College, i 
Street, Glasgow. ‘“‘The Application of Electrical 
Technique to the Service of ‘Bene Other Industries,” 
H. Cobden Turner and G. M. Tomlin. 6.15 p.m.— 
Ruesy Svus-CentrE: Corporation Electricity 
Showrooms, Rugby. ‘‘Tooth-Ripple Losses in 
Unwound Pole Shoes,” W. J. Gibbs. 6.45 p.m. 

Wednesday, Oct. 29th.—SHEFFIELD SuB-CENTRE: Royal 
Victoria Station Hotel, Sheffield. ‘‘ Comparisons 
Between Gas and eager a Ps -. the Basis of Coal 
Economy,” P. Schiller. 6. 15 —N.W. CENTRE : 
Harris Institute, Preston. beand of Experience 
on the Irish Electricity Supply System,” A. Burke. 
R. C. Cuffe and W.0’ eill. 6.45 p.m.—W. InsTALLa- 
TIons GROUP: h Vi ” Technical 
College, Bristol. Address by R. H. Rawil. 6 p.m. 

Monday, Nov. 3rd.—N.E. Rapio AND MEASUREMENTS 
GROUP : King’s College, Newcastle on Tyne. 

“The Application of Electrical Technique to the 
Service of Some Other Industries,” H. Cobden 
Turner and G. M. Torolin. 6.15 p.m.—S. Miptanp 
CenTRE: James Watt Memorial Institute, Great 
Charles Street, Birmingham. “Electric Traction 
on the Southern Railway,” C. M. Cock. 6-p.m. 

Tuesday, Nov. 4th.—E. MipLtanp CENTRE: The College, 
Loughborough. “ The Teaching of the Principles 
of Electrical Machine Design,” L. H. A. Carr. 
6.30 p.m.—Lonpon StupEents SecTion: Savoy 
Place, Victoria Embankment, W.C.2. Problems 
Night. 7 p.m.—N.W. CENTRE: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Neutral Earthing 
of Three-Phase Systems, with Particular Reference 
to Large Power Stations,” J. Dan Mortlock and C. 
M. Dobson. 6 p.m. 

W ednesday, Nov. 5th.—Rapto SEctTiIon : Lecture "wee 
Savoy Place, Victoria Embankment, W.C.2 
“Tests for the Selection of Components for Broad- 
cast Receivers,” G. D. Reynolds. 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Nov. 4th.—39, Elmbank Crescent, Glasgow, 
C.2. “Steel Processing,” J. A. Kilby and W. G. 
Cameron. 6.30 p.m. 


Institution of Heating and Ventilating Engineers 


Wednesday, Nov. 5th.—Institution of Civil Engineers, 
Great George Street, S.W.1. “ District Heating,” 








D. V. H. Smith. 6 p.m.—E. MrpLtanps BRaNnc# : 
College of Technology, The Newarke, Leicester. 
‘Heating by Convector Units,” 
6.30 p.m. 


H. T. Scott. 
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Institution of Mechanical Engineers 


ae Oct, 24th.—Storey’s Gate, St. James’s Park, 
=; ~ OR Presidential Address, Lord Dudley Gordon. 
p.m. 
Tuesday, Oct. 28th_—BrewincuamM AvrTomosiLe Drvi- 
sion: James Watt Memorial Institute, Great 
— Street, Birmingham. General meeting, 


0 p.m 
Wednesday, Oct. 29th.—N.W. AvuTomoBILE Drvision : 
Engineers’ Club, Albert Square, Manchester. 
General meeting. 7.15 p.m. 


Tuesday, Nov. 4th.—AvutTomMoBILE Division: Storey’s 
Gate, St. James’s Park, 8.W.1. ‘“‘ Independent 
Suspension Systems,” M. A. Jullien. 6 p.m. 


Wedn y, Nov. 5th.—N. E. Automosimie Drviston : 
The University, Leeds. General Meeting. 7.30 p.m. 


Institution of Production Engineers 

Monday, Nov. 3rd.—Yorxsuire Section: Midland 
Hotel, Bradford. “The Engineering Uses of 
Cast Iron,” H. T. Angus. 7 p.m. 

Tuesday, Nov. 4th.—CovENTRY GRADUATE SECTION : 
Coventry Technical College, Coventry. ‘“‘ The 
Production of Aluminium Houses.”” 7.15 p.m. 

Wednesday, Nov. 5th.—Preston Section: Harris 
Institute, Corporation Street, Preston. ‘‘ Fabrica- 
tion versus Castings,” R. M. Watts. 7.15 p.m.— 
Nottines#aM Section: Victoria Station Hotel, 


Milton Street, Nottingham. “Tooling and 
Methods Planning.”’ 7 p.m. 
Institution of Works Managers 


Wednesday, Oct. 29th.—Waldorf Hotel, Aldwych, W.C.2. 
“Meeting the Industrial Power Crisis,” C. T. 
Melling. 6.30 p.m. 

Junior Institution of Engineers 

To-day, Oct. 24th.—39, Victoria Street, S.W.1. 
Willans Engines,” K. W. Willans. 6. 30 p.m 

Monday, Oct. 27th.—SHEFFIELD AND District SECTION : 
Metallurgical Club, West Street, Sheffield. Annual 
general meeting. 2. 30 p.m. 

Friday, Oct. 31st. —39, Victoria Street, 8.W.1. “ Rubber 
in Engineering,” F. M. Panzetta. 6.30 p.m. 

Saturday, Nov. lst.—N.W. Section: The Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. “ Patents from the Layman’s Point 
of View,” L. H. A. Carr. 2.30 p.m. 


Manchester Association of Engineers 
To-day, Oct. 24th.—Engineers’ Club, Albert Square, 
Manchester. ‘“‘ Fabricated Methods of Oil Engine 
Construction,” J. Botwright. 6.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Friday, Oct. 3lst. — Literary and Philosophical 
Society’s Lecture Theatre, Newcastle upon Tyne. 
‘“* 4 Marine Turbine Research and Testing Station,” 
T. W. F. Brown. 6.15 p.m. 


Sheffield Metallurgical Association 


To-day, Oct. 24th.—198, West Street, Sheffield, 1. 
“Chemical Metallurgy,” H. J. T. Ellingham. 7 p.m. 

Tuesday, Oct.. 28th.—198, West Street, Sheffield, 1. 
“* Photoelasticity Applied to Design Prob! Problems,” 
R. B. Heywood. 7 p.m. 

Tuesday, Nov. 4th.—198, West Street, Sheffield, 1. 
“Hydrogen in Steel Manufacture,” C. Sykes, 
H. H. Burton and C. C. Gegg. “ Hydrogen and 
Transformation Characteristics in Steel,” J. H. 
Andrew, H. Lee, H. K. Lloyd andeN. Stephenson. 


7 p.m. 


“The 


Society of Engineers 
Monday, Nov. 3rd.—Geological Society, Burlington 
House, Piccadilly, W.1. “‘ Industrial Organisation 
as & Factor in Production Efficiency,” R. C. Smart. 


5.30 p.m. 
Society of Instrument Technology 
Tuesday, Oct. 28th.—55, Tudor Gardens, W.3. ‘‘ The 
Organisation of an Instrument De; ment in an 
Industrial Works,” J. O. V. Vick, C. Lamond and 
W. Lindsay. 7 p.m. 
Stephenson Locomotive Society 


Saturday, Nov. \st.—Y.M.C.A., Albion Place, Leeds. 
** Locomotives of the 0-4-2 type,” C. Hutton. 
2.30 p.m.—Ambulanee Room, Calton Hill, Edin- 
burgh. ‘“Drummond’s Locomotives of the 


L.S.W.R.”” T. P. Hally Brown. 3 p.m. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of aa 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 


Stationery Office at the prices stated, 


No. of Post 
Report. Title. free. 
8. d. 
B.1.0.8. 
177 Sn German Papermaking Machinery 
Manufacturers Industry . 35 «8 
1319 ... ... Design and Production of Valves, 


Cocks, Sluice and Weir Gates 
and Screen Raking Machines in 


Germany ... 7 8 
fae The German Rayon Dyeing, Print- 
ing and Finishing Industry... 15 
1906 6.4 G.i The ri. Hard Metal 
Indust 38 2 
BOE | eyo tie Grinding Wheel Manufacture | in 
Germany 
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No. of P 
report. Title. ° oa 
1415... +... Notes on the Extraction of some 
Base and Precious Metals from 
Concentrates and Residues ... | 7 
1422... ... Tableting and Packaging Ma. 


chinery in the German Pharma. 
ceutical Industry ae as. 


» 

1436... +... The “ Leica” Camera 2 : 
1455 —«..._~«.... ~Lumin?scent Pigments at LG. 

Farbenindustrie, Leverkusen, 

and Riedel de Haen A.G. 28 
1478... ... Manufacture of Polyvinylidene 

Chloride °... 28 
1497... ... Polyurethanes : Interrogation of 


Dr. Otto Bayer (I.G. Farben. 
industrie, Leverkusen) ... 1 7 





1498 ... #.. Polyurethanes and Synthetic 
Resins: Interrogation of Dr. 
Otto Bayer (I.G. Farben- 
industrie, Leverkusen) ... ... 2 9 
F.LA.T. 
308 --» «+ German Sewing Thread Manu- 
facture at Zwinerei vemppens 
A.G. Sontheim ..._.. 1 
644 «++ «+» Observations on Dyeing and 
Finishing MethodsinGermany 15 4 
922 «++ «+ Tube Reducersin Germany ... | | 
975 «+» «+ Rolled Gold Plate Production in 
Germany ... ae Wi 
999 «+ «+ Formaldehyde Manufacture in 
the L.G. Farbenindustrie... ... 2 2 
1041... ... Polystyrene Manufacture at the 
1.G. Farbenindustrie Plant at 
Schkopau foe tee apiece L7G 
1048... .... The Producti of Zi i 
Oxide ... L 4 
1057... ... The Manufacture of Dextrines 
and Cold Water tb see 
Starches in Germany oa 28 
: B. "a7 8. 
AP/PR/1347 Canning Methods in Japan a oe 
JAP/PR/1441 Metallurgical Bicmninction of 
Japanese Roller-Bearing Assem- 
blies from Aircraft Engine 
_ fe a a 
JAP/PR/1474 Metallurgical Study of Two Sam- 
ples of Japanese Welded Homo- 
geneous Light Armour... ... 2 8 
F.LA.T. 
1062... .... The Stuerzelberg Process for 
Manufacturing Pig Iron ... $4 
1069... ... Survey of the Printing Proas 
Manufacturing Industry in Ger- 
MNT icun,, 505, .,com,,\000, ove- ce I 7 
iOte 5... ae ee Teicicliais of Acetoacetic 


Acid Ethyl Ester at 1.G. Far- 
benindustrie, A.G. Hoechst am 
Main, Germany... ... ... Lo 
B.1.0.8. Information Section, 37, Bryanston ‘Square, 
W.1, which has at its & considerable volume of 
information not in e form suitable for general re uo- 
tion, is prepared to receive enquiries all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 





Personal and Business 

Mr. E. H. Sraae, F.C.LS., has been appointed 
a director of Sulzer Brothers (London), Ltd. 

Mr. W. M. Rowxanp has been appointed a 
director of the Morgan Crucible Company, Ltd. 

Mr. Vivian T. Norman has been appointed 
a director and commercial manager of Coventry 
Gauge and Tool Company, Ltd. 

THE LONDON AND NortH EASTERN RAILway 
CoMPANY announces that Mr. G. B. Barton has 
been appointed Acting Chief Engineer. 

Mr. T. W. J. Tempwe, A.M.I.E.E., has joined the 
staff of the Newcastle upon Tyne district office 
of the British Thomson-Houston Company, Ltd. 

Mr. J. A. Owen, M.I.Mech.E., has been appointed 
managing director of the Consolidated Pneumatic 
Tool Company, Ltd., in place of Mr. Howard Bird, 
who has resigned. 

THE ALUMINIUM PLANT AND VESSEL COMPANY, 
Ltp., has purchased the business of Paramount 
Alloys, Ltd., Slough, and will operate it as an 
independent subsidiary. 

THe British Evecrriciry AvuTHoRITY has 
appointed Mr. H. F. Carpenter, Clerk and Manager 
of the West Midlands Joint Electricity Authority, 
as Secretary to the Authority. 

Str Gitmour JENKINS has been appointed 
Permanent Secretary of the Ministry of Transport, 
in succession to Sir Cyril Hurcomb, who was 
recently appointed chairman of the British Transport 
Commission. 

THe MINISTRY OF SUPPLY announces that the 
address of the Non-Ferrous Metals Directorate 
(Disposals), is now 2, Hyde Park Street, London, 
W.2. (telephone, Ambassador 1290; telegraphic 
address, ‘‘ Metrol, Padd, London’’). 

THe METROPOLITAN-VICKERS ELECTRICAL CoM- 
PANY, Lrp., announces the following appointments : 
Mr. R. P. Horlock, B.Sc. (Eng.), M.1.E.E., manager 
of the Sheffield district office in succession to 
Mr. R. G. MacLaverty, who is remaining with the 
—— for consultation, till the end of the year ; 
and Mr. W. H. Bill, manager of the Leeds sub- 
office. 












Staggered Hours and Fire Risk 
{Tue Fire Officers’ Committee of the Fire 
protection Association has this week issued a 
memorandum dealing with staggered hours 
and fire risk, urging that managements should 
consider whether spreading the working day 
over a much longer period has any bearing on 
the fire hazard of their premises. It will be 
nerally accepted, the memorandum states, 
that the majority of serious fires in industrial 
buildings occur after working hours. Staggered 
hours will mean that people are present to 
detect fires and extinguish them in their 
incipient stages for more of the twenty-four 
hours than would be the case with normal 
working, and the hazards will not be so great 
when regular shifts having effective super- 
vision are employed as when night work is 
caused by spasmodic rushes of business with 
resulting casual employment. On the other 
hand, it is pointed out that machinery will 
be working for longer periods than normally 
without opportunity for inspection and over- 
haul. In many instances, of course, this can 
be done only when the machinery is silent, 
with the result that wear and tear is likely 
to be increased, supervision reduced, and 
troubles such as hot bearings may develop. 
Furthermore, the period of time during which 
artificial lighting and heating are required may 
be extended, with corresponding increase in 
the hazards attached to both these features. 
Fire stop doors may have to remain open for 
communication purposes during periods when 
they would normally be closed, thus increasing 
risk of spreading should a fire occur, and, in 
addition, the memorandum suggests that the 
physical strain resulting from a change in 
working hours may affect workers, particularly 
those who have passed the age of youth, and 
reduce their alertness. Care should be taken 
to ensure that the rearrangement of working 
hours has not resulted in temporary electrical 
connections being made for any purpose unless 
the feed is of ample capacity and the work is 
carried out by competent electricians. 


Railway Executive Appointment 

Ir is announced by the Minister of Trans- 
port, Mr. Alfred Barnes, that Sir Wilfrid 
Ayre has accepted his invitation, made 
after consultation with the British Trans- 
port Commission, to become a member on 
a part-time basis of the Railway Executive. 
Sir Wilfrid Ayre, we may recall, is chairman and 
managing director of Burntisland Shipbuilding 
Company, Ltd., and Hall Russell and Co., 
Ltd., and is chairman or director of several 
other companies concerned with shipbuilding. 
He is a Past-President of the Shipbuilding 
Conference, Past-President of the Institute of 
Engineers and Shipbuilders in Scotland, Chair- 
man of the British Shipbuilding Research 
Association, Vice-President of the Shipbuilding 
Employers’ Federation, a member of the 
General Committee of Lloyd’s Register of 
Shipping, and a Freeman and Liveryman of the 
Worshipful Company of Shipwrights, London. 


Two Railway Accidents 
_ THIRTY-ONE people were killed and sixty were 
injured in a collision which occurred on the 
Southern Railway on Friday, October 24th, and 
twenty-four people were killed and sixty were 
injured on an express derailment on the London 
and North-Eastern Railway on Sunday, October 
26th. The Southern Railway accident took 
place soon after 8.30 a.m. some 350 yards south 
of South Croydon Station during a thick fog. 
The 7.33 a.m. train from Haywards Heath to 
London Bridge had slowed down as_ it 
approached the station, when the 8.4 a.m. 
train from Tattenham Corner to London Bridge 
Tan into the rear of it. It is reported that the 


Tattenham Corner train was travelling fairly 
fast, and in the collision its first two coaches 
were telescoped and torn from their bogies. 
The last two coaches of the Haywards Heath 
train were derailed and badly damaged. The 
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train involved in the accident on the London 
and North-Eastern Railway was the 11.15 a.m. 
express from Edinburgh to King’s Cross. It 
was derailed when travelling at high speed at 
Goswick, some 6 miles south of Berwick. Of 
its fourteen coaches eleven were derailed and 
three of them fell down an embankment into a 
field. The derailment took place at 12.45 p.m., 
when passengers were leaving the dining car 
after the first lunch, and this car was flung 
more than 150 yards down the line before it 
came to rest on its side. The locomotive fell 
into a culvert at the side of the track and both 
the fireman and the driver were injured. 
Following this accident one of the injured died 
in hospital, and up to the time of going to press 
it was feared that there may still be some people 
in the wreckage which had not all been cleared. 


Technical Information from Germany 
and Japan 


Ur to the present, enquiries about German 
and Japanese industrial reports have been 
directed to B.1.0.8., at 32-37, Bryanston 
Square, W.1, and applications to examine 
original German documents have been addressed 
to the Documents Unit, Board of Trade, 
Lansdowne House, Berkeley Square, W.1. 
The Board of Trade has now announced that, 
with a view to centralising the work and offering 
an improved service to industry, the two units 
are being integrated as from Monday next, 
November 3rd, and will be known as Technical 
Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 
8.W.1. This new unit will put at the disposal 
of British industry the fruits of Allied investi- 
gation in over 30,000 German factories and 
research centres since the war, and the library 
contains reports in English, as well as tech- 
nical drawings and copies of original documents 
covering the whole range of German industrial 
processes. The handling of bulky original 
German documents presents many problems, 
but the method employed by the Unit is to 
send to interested trade and research asso- 
ciations summaries, in English, describing the 
contents of the various German documents. 
A total of 65,360 summaries has already been 
distributed in this way. Firms not affiliated 
to any trade or research association are wel- 
come to make enquiries about documents of 
interest to them. The staff of T.I.D.U. will be 
prepared to discuss technical enquiries on 
German industrial processes or, where it is 
more convenient, to provide answers by letter. 
The unit offers similar services in respect of the 
available technical information on Japanese 
industries. At the same time it should be 
noted that the sales of B.I.0.S. reports will 
continue through H.M. Stationery Offfice. 
Lists of these reports which are of interest to 
engineers are published regularly in our 
columns. 


Iron and Steel Scrap 


A LETTER, signed by the Presidents of the 
British Iron and Steel Federation, the Joint 
Iron Council, and the National Federation of 
Scrap Iron, Steel and Metal Merchants, has 
been addressed to steel consumers throughout 
the country, stressing the urgent need for iron 
and steel scrap. It points out that the iron 
and steel industry’s task of producing 14,000,000 
ingot tons of steel and an increased output of 
iron castings in 1948 can only be accomplished 
if sufficient scrap is made available. Even 
before the war, the letter continues, home 
scrap supplies were about 1,000,000 tons a 
year below the level required, but in those 
days the deficiency was made good from over- 
seas sources, chiefly the U.S.A. At the moment, 
Germany is the only practicable source of impor- 
tant overseas supplies. The reserves of scrap 
available in various forms in Great Britain, 
it is pointed out, were largely exhausted during 
the war, and, as a result, the iron and steel 
industry’s scrap stocks are precariously low. 
Consumers are therefore urged to co-operate 


in this effort and to appeal to every manager 
and foreman to be searching and energetic 
in discarding old material. An increase in 
scrap supplies, it is emphasised, must come at 
once if the iron and steel production target 
is to be attained. 


Scientific and Technical Research in 
British Industry 


TuE Industrial Research Secretariat of the 
Federation of British Industries has recently 
completed a statistical survey of scientific and 
technical research being carried out by British 
industries in their own laboratories and works. 
The survey, which has now been published, is 
based on information provided by 420 firms 
engaged in various industries, each spending 
not less than £1000 a year on research, and 
covering about 75 per cent of British industry’s 
total research effort. It is estimated that British 
industry is now spending about £30 million 
@ year on industrial scientific research, which is 
being carried out by a staff of 45,000, of whom 
approximately 10,000 are qualified scientists 
and engineers. The survey reveals that more 
than half the 420 firms are in direct contact 
with universities and technical colleges and 
that sixty of them have endowed research 
scholarships or fellowships. Three firms out of 
every five doing research have plans to expand 
their scientific facilities, for which they require 
new laboratory buildings of more than 3,000,000 
square feet of floor space and round about 2500 
additional qualified staff, the principal demand 
being for chemists, engineers and physicists. It 
is also pointed out in the survey that delay in 
the delivery of scientific and testing instruments 
and equipment is impeding research progress. 
The survey emphasises the value of industrial 
research as an instrument to help overcome the 
nation’s economic difficulties and shows that 
the major part of industrial research at present 
being carried out is directly related to manu- 
facturing processes and production problems, 
thereby steadily promoting industrial efficiency 
and competitive power. The F.B.I. Industrial 
Research Committee, under the direction of 
which the Secretariat prepared the survey, was 
appointed in 1944, with Sir William J. Larke as 
its Chairman. 


Road Development and the Economic 
Crisis 

A MEMORANDUM just issued by the British 
Road Federation states that the Federation has 
had closely under review the question of road 
development in relation to the present economic 
crisis. In the general scaling down of capital 
construction plans, the road development pro- 
gramme may inevitably have to bear its share 
of economies. But, having regard to the 
importance of road improvement to efficient 
transport, any abandonment of major objectives 
must be considered as against the immediate, 
as well as the future, public interest. The 
Federation makes certain proposals which it 
hopes will receive favourable consideration by 
the Government. Included among them are 
that all preliminary work on major road develop- 
ment should be continued. The acquisition of 
the necessary land should go on, since the time 
taken to acquire land is often as long as that . 
actually taken to build the road over which it is 
to pass. Work on site preparation should also 
be maintained. The general objective should 
be for the authorities to be in a position, as soon 
as conditions improve, to proceed without 
delay to overtake .arrears in the road con- 
struction programme. Secondly,. all road 
improvements should be pressed ahead where 
they aid road safety. All matters connected 
with research should be continued. In parti- 
cular, the memorandum goes on to state, more 
information is required on the problem of traffic 
flow, and a special study should be made of 
traffic signals. Finally, the Federation con- 
siders that the present traffic regulations should 
be generally examined with a view to reform. 
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(Continued from page 381, October 24th) 


No. 


[eRe a spell of cold weather in January, 

1833, Faraday, while experimenting on the 
electrical conductivity of aqueous solutions, 
was suddenly stopped in his progress by the 
formation of a thin film of ice on the poles 
by which the electricity was led into and out 
of the solution. He at once realised the 
truth ; ice, interposed in the circuit of even 
a very powerful voltaic battery, was a non- 
conductor of electricity. 

By the year named Faraday had behind 
him a long record of success as an experi- 
mentalist. In 1821 he had discovered the 
“ electro-magnetic rotations.” Ten years 
later, following an intervening period of 
chemical and miscellaneous research activity, 
-he had discovered electro-magnetic induction. 
Quite recently he had completed an elabo- 
rate investigation into the identity of elec- 
tricity obtained from different sources. His 
interest in the electrical conductivity of 
liquids sprang from these last-named re- 
searches. One of the tests of identity which 
he applied, almost the main one, was to 
prove that all the five electricities were 
capable of causing the electro-chemical de- 
composition of liquids. Thus it came about 
that at the beginning of 1833 Faraday’s 
mind was bent towards the study of the 
phenomena accompanying the passage of 
electricity through liquids. He soon saw 
that all that had been learned on the subject 
so far was little compared with what remained 
to be discovered. 

His immediate reaction to the accidental 
discovery which he made in January, 1833, 
was to seek to confirm it in an unexception- 
able manner. He made a number of rect- 
angular-sectioned tin vessels of various sizes 
and by means of corks fixed in their open 
ends suspended plates of platinum within 
them, taking care that in no case did the 
platinum plate touch its tin container at 
any point. Copper wires were led from the 
tin and platinum to the terminals of a power- 
ful voltaic bat‘ery, a galvanometer being 
included in the circuit. Distilled water 
previously boiled for three hours, was poured 
into the vessels and by means of a mixture of 
salt and snow was frozen into pure, trans- 
parent, solid ice. On making connection 
with the battery, Faraday found that the 
galvanometer made not the slightest deflec- 
tion. He satisfied himself that however thin 
the barrier of ice might be between the 
platinum plate and the walls of the tin 
container, its insulating power remained 
the same. In every case current flowed 
when the vessels were heated sufficiently to 
establish even a minute layer of fluid water 
between the platinum and the tin. 

Was water peculiar in being an insulator 
when solid and a conductor when liquid ? 
Faraday soon satisfied himself that many 
other substances the same charac- 
teristic. His first trial was with chloride of 


* Nos. I, II and III on “ Friction ” appeared July 
14, 21, and 28, 1944; Nos. IV, V and VI on “ The Mecha- 





nical Equivalent of Heat,” September 29, 
October 6 and 13, 1944; Nos. VIII and IX, on 
. ics,” ai 9, 16 and 23, 


ro-Dynamics, March 
1945; Nos. X, a eo ,on May go a ri- 
ments,” appeared August 3, 10 and 17, 1945; Nos. I 
and XIV. on “ Specific, Latent and Atomie Heats,” 
appeared December 7 and 14, 1945; Nos. XV, XVI, 
XVII and XVIU, on “ Chemical Elements and Atoms,” 
appeared August 2, 9, 16 and 23, 1946; Nos. XIX and 
XX, on “ The Classification of the Elements,” Peed 
September 27 and October 4, 1946; Nos. XXI, I, 
XXII and XXIV, on “ Molecular Physics,” appeared 


March 28, April 4, 11 and 18, 1947. 


XXVI—CONDUCTION OF ELECTRICITY THROUGH LIQUIDS 


lead. This compound when fused by means 
of a spirit lamp rapidly decomposed under 
the influence of an electric current and the 
current passing through it affected the 
galvanometer ‘‘ most violently.”” On remov- 
ing the lamp the current and the decomposi- 
tion completely ceased as soon as the chloride 
solidified. He then tried many other com- 
pounds. Even in the case of some which 
required an oxyhydrogen blow-pipe to fuse 
them the result was the same; decomposi- 
tion and conduction began as soon as the 
substance was liquefied ; both ceased when 
it solidified. He sought to discover the 
exact point at which the change took place 
in the case of substances which softened 
before they liquefied. He found that borate 
of lead would not conduct when heated with 
a lamp until it was as soft as treacle but 
when rendered quite liquid with the aid of 
a blow-pipe it conducted with “ extreme 
facility.” 

This general law of the assumption of 
conductivity by a compound substance 
when liqu ‘fied by fusion was subject to some 
remarkable exceptions. Faraday found that 
iodide of sulphur, per-iodide of tin, orpiment 
(trisulphide of arsenic), realgar (monosul- 
phide of arsenic), glacial acetic acid, sugar, 
camphor, nap’:thaline, resin, shellac and some 
other substances did not conduct when liqu:- 
fied by fusion. In addition, perchloride of 
tin, chloride of arsenic and hydrated chloride 
of arsenic, substances which are liquids 
at room temperature had no detectable 
conductivity and did not decompose. Boracic 
acid raised to the highest possible temperature 
obtainable with the oxyhydrogen blow-pipe 
neither conducted nor decomposed. Neither 
did green bottle glass, but flint glass, when 
highly heated did conduct and decompose 
a little and as the percentage of oxide of 
lead or potash in the glass was increased the 
conductivity and decomposition accompany- 
ing fusion was enhanced. 

In but one case, that of per-iodide of 
mercury, did Faraday find that liquefaction 
imparted conductivity without the accom- 
paniment of decomposition. Later, more 
delicate experiments induced him to revise 
this conclusion. 

We have already noted that Davy and 
many others were convinced that water was 
an essential constituent of all liquids which 
conducted electricity and at the same time 
exhibited the phenomenon of decomposition. 
Faraday had now proved that this con- 
clusion was wholly wrong. He went further. 
Comparing the conductivity acquired by 
solids on fusion, he found that in many cases 
it appeared to be several hundred times 
that of pure water. Water in fact was the 
body in which that acquired power was 
feeblest. It was known that the addition 
of salts to water increased its conductivity. 
Faraday argued that that result was to be 
attributed to the high conducting power of 
the salts when in the liquid state and that 
that state was given to them for the time 
not by heat but by their solution in the water. 
More modern research has fully confirmed 
Faraday’s conclusions regarding the con- 
ductivity of water. In the purest form in 
which it can be prepared water has a specific 
electrical conductivity which is almost zero. 
Mere exposure to the air causes it to absorb 
carbon dioxide to an extent sufficient to 


Oct. 31, 1947 


multiply its conductivity by as much , 
twenty-five times. 

Since the presence of water was not egsep, 
tial in a liquid exhibiting electro-chemicy 
decomposition, Faraday argued that it wa 
probably also not essential in the volta, 
cells of the battery from which the decoy, 
posing current was derived. He felt nearly 
certain that any of the substances which jy 
had found to be conductive and decom: posabl, 
when liquefied by fusion would in the sam, 
fluid state be found to be as effective as, o 
more effective than, acidulated water in , 
voltaic cell. Using plates of copper ang 
platinum, he interposed between then nitre 
sulphate of soda, the chlorides and oxides 
of lead and bismuth and a number of othe 
com™ounds in the fused state. In each case , 
voltaic cu rent was produced. With plates of 
platinum and iron still more powerful currents 
were obtained. He noted that in all but two 
cases the current was in the same direction 
as that given by the same plates with the 
usual acidulated water as the medium. With 
nitrate of silver or chloride of silver the 
current was in the reverse di ‘ection. 

At this point, in order that Faraday’s sub. 
sequent investigations may be seen in their 
proper perspective, it is necessary for us to 
go back a little in time and su-vey the trend 
of thought regarding the mechanism of 
electro-chemical decomposition which had 
developed during the first thirty years of the 
nineteenth century. 

The main facts which had been established 
by experiment were that water and a number 
of aqueous solutions of chemical compounds 
were capable of conducting electricity, that 
in the process of conducting it they suffered 
chemical decomposition, that the products of 
the decomposition appeared only at the poles 
by which the electricity entered and left the 
liquid and that one of the products appeared 
exclusively at one of the poles and the other 
exclusively at the other pole. 

In 1805 von Grotthuss made the first 
attempt to devise a theory to fit these 
phenomena. This theory, the celebrated 
“‘chain hypothesis,” was based on the 
assumption that the poles possessed attrac. 
tive and repulsive powers like the poles of a 
magnet. Grotthuss believed in the “ two- 
fluid ” theory of electricity and argued that 
during the “ electrification”? of water the 
pole from which resinous electricity issued— 
that is, the negative pole—attracted hydrogen 
and repelled oxygen; the pole from which 
vitreous electricity issued—the positive pole 
—attracted oxygen and repelled hydrogen. 

Grotthuss assumed the existence of attrac- 
tion and repulsion without attempting to 
explain the origin of these forces. Later, 
Davy in 1807 and Berzelius in 1819 found an 
explanation in the electrical theory of 
chemical affinity. Briefly put, they argued 
that two substances united to form a com- 
pound because the atoms of one of them 
possessed positive. charges and those of the 
other negative charges. Chemical affinity, 
according to this theory, was thus to be 
identified with the attraction of opposed 
electrical charges. It followed, therefore, 
that in the “electrification” of water 
oxygen was attracted to the positive pole 
and repelled from the negative pole because 
the oxygen atoms carried negative charges. 
Hydrogen appeared at the negative pole 
because the hydrogen atoms carried positive 
charges. 

It was natural to assume that the attrac- 
tion and repulsion followed the inverse 
square law. On that basis a molecule of 
water in a decomposing cell would be sub- 
jected to two equal but oppositely directed 
forces, one pushing or pulling the oxygen 
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yom towards the positive pole, the other 
sting of pulling the hydrogen atoms 
jgvards the negative pole. This disruptive 
foe would vary in amount with the position 
of the molecule. It would be a minimum 
ons molecule midway between the poles and 
yould rise parab»lically on molecules nearer 
sither pole as here :— 


- + 
Pole Pole 
3 Hydrogen 

<aaecloneats 


Oxygen ry 


Disruptive Force 
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VARIATION OF ‘' DISRUPTIVE FORCE’’ 


The disruptive force. varying in this 
manner, it seemed reasonable to argue that it 
was sufficiently great only at or near the 
poles to overcome the affinity of the hydrogen 
and oxygen atoms for one another and 
thereby to disrupt the molecule. This con- 
sideration appeared to explain why decom- 
position occurred only in these regions and 
at no other point in the liquid. 

The disruption of a molecule at or near 
eithe: pole would result in the liberation of 
both hydrogen and oxygen at that point. 
Experiment, however, showed that only one 
of the gases appeared visibly at each pole. 
What became of the other gas? The chain 
hypothesis asserted that it migrated invisibly 
to the opposite pole by a process involving 
the decomposition and recomposition of the 
intervening molecules. 

Let us reduce Grotthuss’s argument to its 
simplest terms by supposing that there is a 
chain consisting of only three molecules 
between the positive and negative poles. As 
soon as the poles are connected to the 
external source of electricity the molecules 
under the influence of the attraction and 
repulsion exerted on their atoms by the 
electrified poles will assume the alignment 
shown at A herewith :— 
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GROTTHUSS'S *‘CHAIN HYPOTHESIS’ 


Under the disruptive force applied to them 
the two end molecules will decompose as 
shown at B. The hydrogen atoms set free 
at the negative pole are attracted towards 
that pole and eventually escape from it as 
Visible gas. The oxygen atom liberated 
simultaneously at the same pole is repelled 
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away from it towards the middle of the 
chain. Similarly at the positive pole the 
oxygen appears as visible gas while the 
— atoms are repelled away from the 

e. 

With the escape of the hydrogen and 
oxygen atoms as visible gas at the poles the 
chain is reduced to the equivalent of but 
two molecules and, as shown at C, a fresh 
molecule enters into it from the outside body 
of water to restore the deficiency. The 
migratory oxygen and hydrogen atoms now 
unite with the two intervening undecom- 
posed molecules and, as shown at D, drive 
out of them the oxygen and hydrogen atoms 
respe tively initially present in them. The 
ejected oxygen and hydrogen atoms are then 
so placed as to unite and reform a molecule 
of water. Under the influence of the poles 
the molecules invert themselves, as shown 
at E, and the chain is reconstituted as three 
molecules having the same alignment as the 
original three at A. The process then 
repeats itself. The extension of the argu- 
ment to a chain comprising a multiplicity of 
molecules presents no difficulty. 

The chain hypothesis provided a plausible 
explanation of the main facts concerning the 
chemical decomposition which water or: a 
compound in solution suffered when placed 
in circuit with a source of electricity. That, 
however, was only half the explanation 
which it ought to supply. No instance was 
known of a chemical compound in solution 
conducting electricity without decomposing, 
or decomposing without conducting the 
electricity applied to it. Which was the 
primary and which the dependant pheno- 
menon could not be determined, but it 
seemed certain that the two were invariably 
associated. Hence the mechanism which 
explained decomposition ought simultane- 
ously to explain electrical conduction. 

The explanation of conduction provided 
by the chain hypothesis must be considered 
in light of the fact that the hypothesis was 
founded on the “ two-fluid ’’ theory of elec- 
tricity. Conduction on that theory was 
supposed to consist of a flow of positive 
electricity from the positive to the negative 
terminal of the circuit and of a simul- 
taneous equal flow of negative electricity in 


the reverse direction. In the case of water. 


this double flow was taken to be represented 
on the chain hypothesis by the arrival of the 
positively charged hydrogen atoms at the 
negative pole and of the negatively charged 
oxygen atoms at the positive pole. It 
followed that the electricity applied to the 
poles was not itself conducted through the 
water. It was expended on the decom- 
position of the water molecules, as a result 
of which the atoms were set free to carry 
their associated electrical charges along the 
chain until they reached one or other of the 
poles. The conduction thus proceeded 
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vicariously: the atoms did not transport 
the electricity of the battery but their own. 

We have here presented a general outline 
of the chain hypothesis, not in all respects in 
accordance with Grotthuss’s original con- 
ception, but as elaborated and developed by 
his contemporaries and immediate suc- 
cessors. The hypothesis commanded wide, 
but not universal, acceptance. Several rival 
theories were advanced. For example, in 
1825 de la Rive argued against thé supposi- 
tion that the poles possessed any power of 
attraction or repulsion. He thought that 
the electricities issuing from the poles had 
the power of combining, by some kind of 
affinity, with the matter in their neighbour- 
hood. In the case of water the electricity 
from the positive pole, he supposed, com- 
bined with the hydrogen, leaving the oxygen 
at liberty while the electricity from the 
negative pole combined with the oxygen, 
setting free the hydrogen. The electric:lly 
combined hydrogen passed across to the 
negative pole, where, “* because of the peculiar 
character of the metal as a conductor,” the 
electricity entered the metal while the 
hydrogen with which it had been combined 
was left free on the surface of the pole. A 
similar process took place in the opposite 
direction with the electrically combined 
oxygen. 

This hypothesis, like that of Grotthuss, 
was based on the “ two-fluid” theory of 
electricity. It dispensed, however, not only 
with the exercise of attraction and repulsion 
by the poles, but with Grotthuss’s supposed 
decomposition and recomposition of the 
intervening molecules. The electricity of 
the battery, according to de la Rive, was 
actually carried through the liquid by the 
electrically combined atoms, the intervening 
molecules playing no part except to provide 
a medium for the transport of the electrified 
atoms. 

When Faraday took up the study of the 
electro-chemical decomposition of liquids he 
sided with de la Rive and opposed Grott- 
huss in so far that he refused to accept the 
idea of the poles exerting attraction and 
repulsion on the particles of the liquid. He 
differed from both, however, in declining +o 
believe in the “ two-fluid” theory of elec- 
tricity in support of which he had “ not been 
able to perceive a single fact which could be 
brought forward.” Further, if he did not 
explicitly reject the idea that electricity was a 
material substance, he certainly ignored it. 
“The electric current,” he wrote in June, 
1833, ‘‘ may perhaps best be conceived of as 
an axis of power having contrary forces, 
exactly equal in amount, in contrary direc- 
tions.” It would be idle to endeavour to 
interpret these words on a precise basis, but 
their general implication is clear. Intui- 
tively his mind was reaching out towards the 
belief that electricity was a form of energy. 


(To be continued) 


Internal Stresses in Metals and Alloys 


No. I1—(Continued from page 394, October 24th) 


N Wednesday afternoon, October 15th, 

the subject for discussion was ‘ The 
Origin, Control and Removal of Internal 
Stresses,” the basis being a series of sixteen 
papers. The Chairman was Professor Leslie 
Aitchison, who, in a few introductory 
remarks, said he did not think the comment 
made in the morning that the metallurgist 
put the stresses in metals could be accepted 
as the last word on this subject. 

Professor H. O’Neill, who acted as rap- 


porteur for this series of papers, said that the 
paper by J. C. W. Humfrey described stress 
measurements from the change of camber 
of shot-blasted spring plates after the removal 
of stressed layers by hot dilute sulphuric 
acid. The results of 35-60 tons per square 
inch obtained might be compared with his 
own results given in a paper in a later session 
of 50-60 tons per square inch. Discussion 
might arise as to whether the uninhibited 
acid treatment could cause stress due to 
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hydrogen, and whether anodic solution would 
be preferable. A. W. Hothersall’s paper was 
largely concerned with the measurement and 
origin of stresses in electro-deposits, and the 
influence of hydrogen was mentioned. Dr. 
E. Orowan, F.R.S., dealt systematically with 
classification and definition and Dr. O’Neill 
suggested that the block slip idea introduced 
by Rosenhain and modified by Thompson 
and Millington was still worth attention. 

The photo-elastic study of internally 
stressed single crystals was advocated in a 
paper by F. R. N. Nabarro, it being urged 
that closer attention should be paid to the 
implications of tesselated stresses. 

The actual occurrence of stresses was 
considered in a group of eight papers ranging 
from microscopic scratches in a paper by 
Bowden and Moore, to ‘‘ body” effects in 
large turbine rotors in a paper by Caplan, 
Jolley and Reeman. These latter authors 
came from the G.E.C. research laboratories 
and reported that an unbladed turbine wheel 
had the same stability of dimensions when 
first run up to full speed in either the annealed 
or the normalised and tempered conditions. 
The deflection of shaft forgings when heated 
to 1000 deg. Cent. was also considered. Other 
papers also dealt with large articles. One 
by G. Forrest, of Aluminium Laboratories, 
Ltd., Banbury, remarked that in plastically 
bent beams stresses might exist approaching 
the ultimate tensile stress of the material 
but the paper was not clear whether the 
imminence of fracture was suggested. A 
paper by H. Ellis, of K. and L. Steelfounders, 
Ltd., Letchworth, contained some valuable 
observations on hot-tearing in steel castings, 
especially in relation to the composition and 
manufacture of the steel. It appeared that 
the higher carbon contents were more liable 
to stress cracks. 

A paper by R. Weck (Department of 
Engineering, Cambridge) stated that internal 
stresses in welded structures must arise from 
plastic deformations, which in turn might 
involve strain-ageing troubles. The effect 
of internal stress on fatigue limit was con- 
sidered by this author to require further 
investigation. 

A paper by D. G. Sopwith (N.P.L.) gave 
an account of the increased endurance value 
of helical steel springs as a result of previous 
heavy deformation by scragging, whilst 
A. G. Warren (Armament Research Depart- 
ment, Ministry of Supply) outlined how 
prestressing by “autofrettage”’ improves 
pressure vessels and gun tubes. It was 
pointed out by Professor O'Neill that 
Macrae’s views on this subject had been 
revised in view of the inadequacy of the 
maximum shear-stress theory of failure, 
and Warren now brought the subject up 
to date. 

The removal of internal stresses was dealt 
with in the paper by W. Betteridge (late 
of Bristol Aeroplane Company, Ltd., and 
now of the Mond Nickel Company, Ltd.), 
and in a report by a sub-committee of the 
Institute of British Foundrymen. The former 
showed that solution-treatment quenching 
stresses in light alloys might be reduced by 
cold compression, e.g., pressing or stamping, 
to give a uniform upset of 0-2 per cent. 
The latter confirmed that a 450 deg. Cent. 
treatment for iron castings would prevent 
cracking and distortion, but 600 deg. Cent. 
was required for full relief. 


DISCUSSION 


Mr. G. L. Bailey discussed the effect of 
internal stresses on the mechanical properties 
of metals and alloys, and showed slides 
illustrating the different effects upon different 
materials,such as mild steel, high conductivity 
copper, and molybdenum-nickel-chrome. 
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Professor F. C. Thompson thought most of 
the papers showed an inadequate appreciation 
of the importance of the crystal boundary, 
although an outstanding exception was the 
paper by Dr. Orowan. Important as was the 
work on the single crystal, there must be 
some sense of balance and proportion in this 
matter, and since the majority of metals 
were of the polycrystalline type, there should 
be an adequate appreciation of the import- 
ance of the boundary, and it should not be 
forgotten, what he believed was an undoubted 
fact, that there were cases in which the 
behaviour of the single crystal and the 
behaviour of the polycrystalline aggregate 
were radically different. 

Mr. L. E. Benson said that Russell, in his 
paper on “ The Stresses in Large Masses of 
Steel Cooling from the Austenitic Region,” 
gave the right idea with regard to the tem- 
perature necessary to provide stress relief 
in cast iron, but unfortunately that was not 
the traditional practice, and there were 
many castings in service which contained 
quite high internal stresses. If stress relief 
along the lines suggested in this paper was 
carried out, castings would be able to carry 
much higher stresses in service than they 
did at the present time. Whilst stress relief 
in cast iron was relatively simple, that was 
not the case with steel, and it was necessary 
to anneal large high-tensile steel forgings, for 
example, or large shafts which were un- 
symmetrically machined or had unsym- 
metrical keyways. Again, heat treatment 
very similar to that in the case of steel was 
necessary with many aluminium alloys. 

Madame A. R. Weill (Laboratoire Central 
de l’Artillerie Navale, Paris), discussing the 
report of the Institute of British Foundrymen 
on ‘‘Stress Relief Treatment of Iron Cast- 
ings,” referred to experiments she had 
carried out on Fe-Si alloys of high purity, in 
which systematic heat treatments were given 
to follow the structural changes in the alloys, 
including stress relief and establishment of 
order. The experimental results were 
obtained with powders and they were com- 
pared with the same treatment given to 
commercial alloys. It was concluded that, 
although the method adopted had been 
applied only to small specimens of powder, 
it seemed to reveal reliable information on 
the structural state of the material after 
annealing. It was believed that it should 
give, from the technical point of view, at 
least the lower limit of temperature at which 
a given heat treatment could possibly relieve 
the lattice from chemical or mechanical 
stresses. 

Dr. Maurice Cook said that little had been 
written about mechanical methods of removal 
of internal stresses, although some of them 
were quite commonly used and were of con- 
siderable value. There was the time- 
honoured and rough-and-ready, but none the 
less effective, bouncing of coils of wire before 
introducing them into the annealing or heat- 
treatment furnace, a practice commonly 
resorted to when alloys were susceptible to 
fire cracking—a form of cracking so well 
known and intimately connected with internal 
stress that it was strange it was not even 
mentioned in any of the papers. The process 
of tumbling or barrelling—whether it was 
carried out with this specific intention or 
some other—was also effective in reducing 

internal stress and susceptibility to subse- 
quent failure by cracking of certain types of 
small product. Of the more precise methods, 
reeling was an operation commonly used in 
rod manufacture to reduce internal stress, but 
that also seemed to have escaped mention in 
these papers. More extended studies of these 
various mechanical methods might be well 
worth while, not only from the practical point 
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of view, but also for providing data to 
mote a fuller understanding of the subje 
of this symposium. 

Mr. D. A. Oliver thought that Russel}; 
paper on “ The Stresses in Large Maggey af 
Steel Cooling from the Austenitic Range " 
would make history on an extremely diffigy} 
subject. It should enable us to be my, 
more intelligent about the heat treatment of 
complicated alloys like tool steels. Anothe 
important feature of this paper was that jt 
emphasised the gaps in our high-temperatyp, 
data. Although it was very difficult to gg 
down just what information was missing 
this paper threw into relief the factors whic, 
needed to be examined—and there might be 
years of work filling in the gaps. 

Another paper of considerable interest was 
that by Caplan, Jolley and Reeman op 
“* Some Internal Stresses in Turbine Rotors.” 
and it gave a very clear demonstration of hoy 
very small stresses can account for large 
deflections. Commenting on the paper by 
Hothersall on ‘Stress in Electrodeposite 
Metals,”’ he said this filled in some of the gaps 
in the published literature on this subject, 
In the organisation with which he was con. 
nected they had been studying the stresses 
introduced in hard chromium plated deposits, 
and it had been found that there was ap 
interface zone of high stress due to the effect 
of hydrogen. A paper on that work would 
shortly be published. 

Dr. J. W. Cuthbertson slightly amplified 
the paper by J.C. W. Humfrey on “‘ Stresses 
Induced by Shot-Peening of Leaf Springs,” 
He said that a number of spring leaves of 
standard design were obtained from various 
manufacturers, and they were subjected to 
alternate bending stresses and a number of 
reversals, the fracture being taken as a 
criterion of performance. The stress range 
was fixed at 30,000 lb to 140,000 Ib per square 
inch, and the average performance of the 
springs varied from 25,000 to 75,000 cycles, 
according to the manufacturer and presum. 
ably according to the surface condition and 
the degree of decarburisation. There was 
always an improvement in fatigue perform. 
ance after shot-peening, sometimes a 
phenomenal improvement amounting to as 
much as a tenfold life. On the general ques- 
tion of the removal of stresses, he thought 
there was a great deal in what Dr. Cook had 
said that, while we know a great deal about 
the removal of stresses by thermal means, 
very little was known about other methods. 
This was an important consideration, because 
there were applications in engineering where 
stresses were inevitably introduced and 
could not be removed, in some extreme 
cases, by thermal means. He had in mind the 
common practice of lining bearings ‘with 
white metal. The difference in the coefficient 
of expansion of white metal on steel inevit- 
ably introduced stresses, and it was not 
normally possible to remove them by any 
simple method of heat treatment. This was 
of considerable importance in relation to the 
failure of bearings from fatigue. 

Major P. C. Varley thought that more 
consideration might advantageously be given 
to the theory first put forward by Sir 
George Beilby and Dr. Rosenhain in 19ll 
and 1912, who considered that the inter- 
stices between the metal crystals were filled 
with an intergranular cement of amorphous 
metal which behaved in many ways as 4 
viscous fluid. Beilby, indeed, went farther 
than this, and assumed that during cold 
working, layers of this amorphous materi 
were formed on the slip planes. Whether 


or not this theory was accepted in its original 
form, there seemed to be an_ increasing 
amount of evidence suggesting that the 
grain boundaries do, in fact, behave in 4 
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yjgcous Inanner, permitting a stress relaxation 
io take place over long periods of time. 
In this connection he drew attention to two 

by a Chinese investigator in The 

Physical Review for April 15 and July 15, 
1947, in which he said considerable evidence 
of this behaviour was put forward. He 
thought that a truer picture of the various 

enomena associated with stresses and 
grains in metal crystals was given by a 
gmbination of the old theories of Beilby 
and Rosenhain with the more modern ideas 
ys to mechanism of slip and the formation 
of dislocations in the crystal lattice. 

Mr. John Arnott said that service failures 
of copper were by no means uncommon, 
and he recently investigated one which 
oeeurred in a low-pressure exhaust steam 
line. ‘The piece was of considerable size with 
flanges about Ift diameter. The copper 
sheet was jin thick and contained less than 
0-01 per cent of arsenic. Several cracks 
had developed in addition to the major one 
which caused the blow-out. In later years 
copper had been discarded in favour of 
flexible fabric pipes for carrying petrol on 
cars and commercial vehicles. Copper-nickel 
alloys of high nickel content, though not 
so susceptible to stress corrosion cracking 
as copper-zine alloys were, however, affected 
under certain circumstances. There had 
also been a case of cracking of Monel metal 
turbine blades operating in steam which 
contained appreciable quantities of ammonia. 
Two peculiar failures had occurred through 
penetration by molten lead. In the first, 
a high-nickel alloy tube was filled with lead 
and bent cold. When it was later heated 
to melt out the lead, the tube shattered 
completely. The other case concerned a 
high-nickel alloy shaft sleeve which cracked 
in service. The asbestos gland packing 
used had interwoven lead wires. Through 
over-tightening of the packing, excessive 
heat was developed and some lead melted 
and cracked the sleeve. Finally, he men- 
tioned the failure of some Monel metal bolts, 
through contact with metallic mercury. 
These bolts had been smeared with a mixture 
of mercury and tallow to prevent seizure. 
The bolts broke while being tightened up. 

Mr. T. F. Russell (English Steel Corpora- 
tion) said he felt very strongly that if we 
were not very careful we should lose our 
sense of proportion on the relative im- 
portance of the different kinds of stresses 
which were set up. The “ body” stress in 
steel was very important, but this most 
troublesome type of internal stress was 
only mentioned in the paper by Dr. Orowan 
more or less by implication. Not a word 
was said as to how these internal stresses 
could be controlled. The great need was to 
control internal stresses before they occurred. 

Dr. F. A. Fox discussed internal stresses 
in relation to welding, and said the most 
important questions which immediately arose 
were: (1) have we severe internal stresses 
in welds and welded constructions ; (2) are 
the internal stresses dangerous, and (3) how 
may they be avoided and removed ? There 
was ample evidence that there could be 
quite large internal stresses in welds and 
welded constructions, and they could be 
such as to*cause severe local cracking. The 
question as to whether internal stresses 
were dangerous was much more difficult to 
answer if we excluded from consideration 
welds which were already cracked on reaching 
toom temperature. A general answer was 
not yet possible, but he suggested that 
deformation characteristics of the material 
Provided the key to the answer. In par- 
ticular, more data were required on stress- 
strain diagrams of engineering materials 
under conditions of combined stress, and 
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more theoretical work was probably required 
on the interpretation of these as well as of 
simple stress-strain diagrams. As to the 
final question, how might internal stresses in 
welded constructions be avoided or removed, 
he said the obvious method was by an anneal- 
ing treatment carried out at some appro- 
priate temperature. In this connection, he 
mentioned that the British Welding Research 
Association had recently published recom- 
mendations for the heat treatment of welded 
constructions in mild steel. If research 
could provide some specific information as to 
the exact influence of the internal stresses 
in all engineering properties of welded con- 
structions, a considerable service would have 
been done for industry. 

Mr. R.J. Brown (Nuffield Central Research 
Laboratories) said that the various methods of 
determining internal stress and for their 
detection left much to be desired. X-ray 
methods were only applicable to relatively 
large masses of material, thus eliminating 
the necessity for the destruction of the 
sample, but as had been pointed out in one 
of the papers, these methods were unfortu- 
nately not applicable to hardened steel owing 
to the absence in such materials of a well 
defined lattice. The application of electrical 
and magnetic methods were also open to 
the criticism that they were more useful 
for laboratory specimens of known com- 
position and prior history. If these methods 
were applied to the routine control of such 
stresses, then the origin of the variations 
detected required elucidation. The great 
difficulty associated with magnetic and elec- 
trical methods of investigation was in 
correlation of the observed -variations with 
their primary causes. 

Dr. J. C. Chaston said he would like to cross 
swords with Professor O’Neill when he said 
that a distinction should be drawn between 
stress corrosion and season cracking. The 
American symposium on stress corrosion was 
equally concerned with season cracking 
phenomena, and he preferred the American 
practice of referring to all these failures as 
examples of stress corrosion. There were two 
possibilities as to the effect of internal stress. 
The first was whether internal stress accele- 
rated corrosion or concentrated it at the 
crystal boundaries, and the second was that 
the only effect of internal stress was to open 
up cracks which had already been formed by 
selective corrosion at the crystal boundaries 
which had occurred through some other cause 
entirely. He did not think there was any 
experimental data with regard to the first 
possibility and he thought the second possi- 
bility was the more likely. 

Mr. G. Burns said that shot-peening within 
a certain stress range under corrosive con- 
ditions largely increased the life of springs 
and he put this at about 15 per cent. If 
someone could produce something more than 
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a hint that at normal temperatures internal 
stresses could cause distortion over a period 
it would settle a point about which he had 
been arguing for some time. 

Mr. C. A. Kershaw said that as a welding 
engineer and not a metallurgist it appeared 
to him that the volume changes which 
oceurred in the transformation of austenite 
to martensite occurred at such a speed that 
the initiation of brittle fracture must occur. 
He would like to know if metallurgists agreed 
with that view. At the same time, he thought 
that if this problem of cracking was to be 
solved it must be by slowing up the rate of 
cooling. 

Mr. A. J. Murphy, referring to the effects 
of aluminium in the behaviour of brasses, 
said it was necessary to give a warning. 
When aluminium was introduced into copper- 
zine alloys not only did it have an effect on 
the surface skin, which was well known, but 
it also had a profound effect on the micro- 
structure. 

Mr. J. G. Ball (British Welding Research 
Association) said that in the general problem 
of the origin, control and removal of internal 
stresses there were three sources of internal 
stress. In the first place, there was hetero- 
geneous thermal expansion and contraction, 
which led to some degree of plastic deforma- 
tion, and that was always accompanied by 
elastic strain. Secondly, there were phase 
changes due to the austenite-martensite 
transformation ; and thirdly, there might be 
present precipitation constituents from solu- 
tion during cooling, due to gases which set 
up local concentration of stresses. In this 
case the gas which was the particular villain 
was hydrogen. In alloy steel welding all 
these effects were present and the effect was 
additive. The implication of this was that 
the stresses could be controlled by influencing 
one of the sources. His association had 
research work in hand and the indication 
was that by removing one of the sources of 
stress, failure was avoided, although the 
other sources of stress were still present. 
Another method of controlling stress and 
the tendency to failure was to control the rate 
of cooling, either by pre- or post-heating. 
It was not yet clear whether all three sources 
of internal stress were equally affected by 
the rate of cooling or whether only one was 
affected critically. That was a matter for 
further research. With regard to the removal 
of stresses in general, work had been done 
which indicated delayed cracking, and that 
work was to be followed up. It seemed to 
indicate that cracking could be eliminated by 
post-heating the material before one of these 
delayed cracks occurred. 

A vote of thanks to the authors of papers, 
the rapporteur and those who took part 
in the discussion brought the session to a 
close, and the conference adjourned until the 
following morning, Thursday, October 16th. 


(To be continued) 


German Guided and Rocket Missiles 


By ERIC BURGESS 
No. V—(Continued from page 383, October 24th) 


HEINMETAL Borsig also produced a 

guided missile to these specifications. It 
was known as the Rheintochter and there 
were two types, the “ R-1 ” and the “ R-3.” 

Rheintochter ‘“‘ R-1”’’ was a radio-con- 
trolled . two-stage rocket launched at an 
angle of about 70 deg. against bomber 
formations from the ground, and take-off 
was assisted by a large booster rocket which 
comprised the first stage and which was 
spigoted on to the stern of the primary 
rocket. As with the Wasserfall, this missile 


was launched from a complicated mobile 
launching ramp. “R-1” had a slant range 
of about 24 miles, a ceiling of about 20,000ft, 
and a maximum velocity in the neighbour- 
hood of 1600ft per second. 

The overall length was 226in, of which 
142in consisted of the primary rocket, 
and the remainder of the booster. The 
general lay-out is shown in Fig. 15, and 
the complete rocket in Figs. 16 and 17. 
At the nose of the primary rocket was 
the conical Kugelblitz proximity fuse A, 
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immediately aft of which was a compart- 
ment B containing the servo-motors needed 
to actuate the four small control fins C, 
which were mounted on this section. These 
wooden fins each had a span of 15}in, 
and a root chord of Il4in, and they had 
supersonic sections with rounded leading and 
flat trailing edges. 
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A—Proximity fuse 

B—Control and gyro compartment - 
C—Control vanes 

D—Radio receiver 

E—Primary rocket chamber 
F—Warhead 

G—Booster fin attachment collar 
H—Splayed exhaust nozzles 

I—Fin attachment 


In order to give control 
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The nozzles were splayed outwards so that 
the hot gases would clear the booster unit 
during the initial stages of the flight, and 
each nozzle was 10-4in long and had throat 
and mouth diameters of 1-58in and 3in, 
respectively. Constructed from a short 
machined steel throat section, which included 


a portion of expansion cone, the nozzles 
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J—Metal-coated fin 
K—Wooden leading edge 
L—Connecting section 
M—Booster rocket chamber 
N—Wooden booster fin 
O—Launching guide 
P—Booster exhaust nozzle 
Q—Booster fin support 


Fic. 15—*‘ RHEINTOCHTER' R-1 


in elevation, two of these surfaces were linked 
together, while the other two determined the 
direction of the flight. Against the elevators 
were markings on the aluminium casing which 
indicated a range of angular settings between 
plus or minus 10 deg. from the axial position. 
The next compartment contained gyro- 
scopes, radio, batteries, and a vibrator unit 
for generating the high-tension supply needed 





for the anodes of the valves of the transmitter 
and receiver. This compartment was secured 
by eighteen bolts to a steel motor cylinder 
which was 44}in in length and 20in in dia- 
meter, with a dished end at the rear into 
which six nozzles were screwed. The thick- 
ness of the base plate was 1}in and the walls 
were also of the same thickness for a distance 
of about 4in from the nozzles after which 
their thickness became only jin. At the 
nozzle end there was, moreover, a perforated 
base plate for the support of the 485 Ib of 
diglycol powder which gave the primary 
rocket a total impulse of 88,000 lb-sec. 


had an additional length of cone welded from 
sheet steel. 

Secured by twenty-four bolts to the rear 
of the motor cylinder was a streamlined light 
alloy casting, which served as a fin attach- 
ment and warhead compartment, into slots 
on which there were fitted six wings. The 
splayed expansion nozzles of the motor pro- 
truded through slots in this section between 


Fics. 16 AND 17—‘‘ RHEINTOCHTER’’ R-1 


the fins, and the 50-lb warhead was supported 
by six heavy steel internal guides. 

The six fins were each 2in thick at the 
roots, where the chord was 28in, but tapered 
to a thickness of fin and a chord of 10in at 
the tips. The rounded leading edge was 
swept back a distance of 40in and the span 
was 104in. The trailing edges were flat for 
use at supersonic speeds and, except for 
wooden leading edges, construction was in 
the form of a laminated wooden core with 
aluminium facings, the whole being secured 
together by means of rivets which were 
finally filed flush with the surface of the 
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wings. The total weight of the prim 
rocket was 2200 lb ; it developed a thrust of 
approximately 35,300 lb for a period of about 
2-5 seconds. 

The booster section consisted mainly of g 
steel cylinder, 20in in diameter and 51in long 
which contained 530 Ib of diglycol-dinitrat, 
powder fuel. The dished base of the cylinde 
had welded on to it seven expansion nozzles 
two of which were blocked at the throat 
and inside the cylinder, at the nozzle end, 
was a perforated steel plate for the support 
of the grains of powder. The nozzles were of 
welded steel construction. They had a total 
length of 10in, a throat diameter of 3}in, a 
mouth diameter of 64in and a divergent cone 
Tin long. The burning time of the motor wag 
only 0-6 seconds and the thrust developed 
was 16,500 lb. The specific fuel consumption 
was normal for this type of rocket, being 
20 lb per pound-hour. 

The steel cylinder of the booster rocket 
unit was secured by eighteen bolts to a 
magnesium annulus, which in turn was con. 
nected to the primary rocket by four bolts, 
An aluminium fin attachment collar in halves 
was bolted around the main cylinder and 
included a steel launching guide and slots 
into which foar fins could be inserted and 
locked in position. The fins on this booster 
section were rather larger than those on the 
primary, each being 87in in span with root 
and tip chords of 324in and 12in respectively. 
The leading edge was swept back at an angle 
of about 45 deg., and a supersonic section 
was again employed with a maximum thick. 
ness of lin. V-shaped metal spars supported 
the fins and helped to give them rigidity. 
The total weight of the booster was 1650 lb 
and the weight of the rocket cylinder with 
fuel amounted to 1430 lb. 

The later model, known as Rheintochter 
“R-3,” was designed to use a liquid fuel 
primary rocket motor constructed by Kon- 
rad. The overall length of this missile was 
187in with a maximum body diameter of 
21}in. Including 739 lb of “ Salbei,” and 
194 lb of “ Visol,” the total weight of the 
primary rocket was 1185 lb and the regenera- 
tive motor developed a thrust which varied 





during the flight. Commencing at 4800 lb, 
it remained at that value for five seconds, 
after which it was automatically reduced to 
3960 lb to remain constant for the remaining 
thirty-eight seconds of the run. The specific 
impulse obtained was 181 seconds and the 
total impulse 80,000 lb.-sec. Fuel feed was 
by compressed air stored at a pressure of 250 
atmospheres, which was sufficiently reduced 
by valves before being applied to the tanks 
so as to create a chamber pressure of 20 
atmospheres. The length of the combustion 
chamber was 177in and the nozzle throat had 
a diameter of 7in. 
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The booster charge gave a thrust of 
31,000 1b for a period of 0-9 seconds, with a 
total impulse of 27,800 lb-sec. Diglycol- 
dinitrate was again used as fuel and 330 lb of 
i, were carried, The total weight of the 
hooster, two of which were used with each 

imary rocket, was 485 lb. 

It was intended that these large anti- 
gircraft missiles should be guided by the 
Rheinland system of radio and radar control. 
This consisted of two Mannheims or radar 
detectors, one needed for following the 
missile and the other for tracking the air- 
craft, and also a control bunker which con- 
tained a Siemens computor. This computor 
was used to record the signals from the Mann- 
heims and the operator attempted to align 
the signals by manual control, during which 
rocess the resultant impulses caused signals 
to be sent through a transmitter at a fre- 
quency of 1200 Mc/s to the receiver in the 
projectile. The equipment on the missile 
consisted of a receiver, from which the signals 
were sent through a matching unit to the 
servo mechanism, which in turn operated the 
control surfaces. A transmitter was also 
provided to give a recognition signal and 
thus facilitate the following of the missile by 
the Mannheims. 

By this radio control it was possible to 
guide the projectiles on to the line of sight 
from the operator to the target aircraft ; but 

in the case of radar jamming by ‘‘ window ” 
or other means, it was intended that guiding 
should be possible by means of flares attached 
to the fins or to the tail. If visual guiding 
were used, the method would have been to 
sight on the flare by means of a telescope, 
which was aligned by coupling with a radar 
reflector, and then to keep the cross wires of 
the telescope, the target and the missile in 
the same straight line. The projectile would 


Taste [V—Larger Rocket Missiles 

















Weight,| Max. | Thrust,/| Dura- 
Designation kg velocity| kg tion 
m/sec sec 
Wasserfall ... 3,600 600 8,000 41 
Rheinbote... ...| 1,500 240 —_ — 
Rheintochter 1,750 500 75,000* 0-6* 
“R-1” 16,000 | 2-5 
Rheintochter | 976 Sub- 1,400* | 0-9* 
“R-3” | | sonic 4,000 | 43 
Enzian ‘“‘E-4°'...| 1,970 | 250 2,000 70 
| to 
| 1,000 ° 
Natter “ BP, 20 "| 2,200 220 1,700 80F 











* Booster 

+ At full thrust 
ultimately have been detonated by a radio- 
actuated fuse, but as this may have been 
difficult to accomplish at supersonic speeds, 
it was intended to develop a proximity fuse 
or a homing device for this purpose. 

The main characteristics of all the larger 
rockets are compared in Table IV. 

Proceeding from anti-aircraft missiles 
it is of interest to note the German 
development of long-range rockets to supple- 
ment or replace bombing by conventional 
aircraft. These developments can be broadly 
classified under two main headings: first, 
rocket-assisted shells fired from normal guns ; 
and secondly, pure rocket projectiles. 

Experiments had been made with shells 
which could be fired from a normal type of 
gun, but which contained rocket motors 
capable of considerably extending their 
range. Work on this type of projectile had 
been begun by the Germans several years 
before the outbreak of war, but although 
successful tests were made, these missiles 
were never used operationally. The develop- 
ment produced an athodyd shell, which 
employed zine ethyl plus benzine or carbon 

ilphide as a fuel and atmospheric air as 

oxidiser. 
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Known as the ‘‘ Tromsdorff-Geschoss,” the 
shell was essentially a supersonic rocket- 
driven, gun-fired projectile, which by its 
design could travel five times as far as 
another shell of the same calibre. It was 


projected, by means of a standard rifled gun, 


and the larger versions had extreme ranges 
approaching 280 miles, but details of the 
exact construction are not yet available for 
publication. 

The long-range rocket projectiles mainly 
consisted of the “A” series developed at 
Peenemunde, but Rheinmetal Borsig also 
produced a four-stage ground-to-ground 
rocket which found operational use before 
the end of the war. About a score of these 
projectiles, which were known as “ Rhein- 
bote,” were indeed directed against Antwerp 
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in order to investigate control, stability and 
aerodynamical problems associated with 
rockets travelling at supersonic velocities. 

**A-4” was, of course, the well-known 
“ V.2,” regarding which a great amount of 
information has already been published 
elsewhere. 

“A-6” was a design for a subsonic pro- 
ject which did not pass beyond the drawing- 
office stage, and “‘ A-7,”’ constructed in 1941, 
was an “ A-5” plus wings. But perhaps the 
most interesting part of all the German rocket 
development was that concerned with the 
“A-9” and “ A-10” long range rockets, for 
“A-9” was a design for a winged man- 
carrying rocket, and ‘‘ A-10” was a huge 
booster. 

Eighty per cent of the construction of 


TaBLe V.—A-Series of Guided Missiles 

















! 
Designation Year Weight, kg | Thrust, kg | Total impulse, | Specific Notes 
| kg/see | consumption* 

“A-1” 1933 | 150 300 4,800 6-4 None launched 
** Ad” 1934 | 150 | 300 4,800 6-4 First launching ; 
*A-3 4 1938 750 | 1,500 67,500 5-4 Sub-sonic 
** A.4’ 1940 12,500 25,000 1,700,000 | 4-4 ~ ¥en 
“A5” 1938 750 1,500 67,500 5-4 “ V.2" prototype 

A-6 — | —_ _— _— — Design only 
‘*A-12 1941 | 800 1,500 67,500 5-4 “* A-5” plus wings 
“A-9” 1945 | 13,000 25,000 1,700,000 4-4 “ A-4” plus wings 
*A-10’ 1945 | 87,000 200,000 10,000,000 5-4 Booster 








* Specific consumption in grammes per kilogramme-second 


during the last winter of the war but they 
proved to be most inaccurate. 

“‘ Rheinbote ”” was designed to operate at 
subsonic velocities up to a maximum range of 
100 miles. At the time of launching the 
missile weighed 3300]b and had a total 
length of 236in and a maximum diameter of 
16in. The propellant used was a solid, most 
probably diglycol, and the warhead weighed 
about 1100 Ib. . 

The best-kriown missile of the “A” 
series, some details of which are given in 
Table V, was the “ V-2” rocket, officially 
known as the “ A-4.”. The first rocket of the 
series was constructed as early as 1933. This 
was designated ‘‘ A-1”’ and was designed. to 
be directly stabilised by one large gyro, 
which weighed 88 lb, situated at the nose of 
the rocket. The overall length of the rocket 
was 55in and the body had a maximum dia- 
meter of 12in. The fuel used was liquid 
oxygen and alcohol with a total weight of 
88lb, and fuel feed was by compressed 
nitrogen. Launching was to be vertically 
from a table, but only proving stand tests 
were made and no free flights took place. In 
the following year, however, ‘‘ A-2” made 
its appearance, being virtually the same as 
* A-1,” except that the gyro was moved 
from the nose to the centre of the missile. 
A successful vertical launch was achieved 
with the rocket rising to a height of 6500ft. 

In 1938 a further model, ‘‘ A-3,”’ was con- 
structed. This was a much larger rocket, 
being 300in long and having a maximum 
diameter of 30in. Not only was the weight 
of fuel carried increased to 1000 lb, but also 
an increase in the specific impulse was 
obtained ; one of 167 seconds resulting, as 
compared with the 143 seconds of the earlier 
rockets. ‘‘ A-3”’ was very similar in shape 
to the “V-2” and had auto-steering with 
rudders in the gas stream. It was launched 
vertically, but only operated at subsonic 
velocities, whereas the next model, “ A-5,” 
which was constructed about the same time 
and had the same dimensions and weight, was 
the prototype of the “ A-4 ”’ and was designed 
to exceed the velocity of sound. It was, 
moreover, the first model to employ graphite 
vanes in the jet. “A-5” had a maximum 
range of 11 miles, and hundreds of these 
missiles were fired between 1938 and 1942 


“A-9” was the same as in the,“ A-4,” but, 
in addition, arrangzments were ‘made for the 
incorporation of a pressurised cabin instead 
of the warhead, for a retractable under- 
carriage and for 75 square feet of wing area. 
The crew of one man would have hand 
controls and be able to land the rocket at a 
velocity of only about 300 m.p.h. At the 
time of exhaustion of the fuel the velocity 
of the “ A-9” would be 4270ft per second 
and a maximum height of 95,000ft would be 
reached. Entering the denser regions of the 
atmosphere, the rocket would glide finally to 
land at a distance of 370 miles from the 
launching point, and the total time of such a 
flight would be only seventeen minutes. 

- The ultimate development, however, was 
to be the use of the “ A-10” booster with 
the “A-9” winged rocket, thus making 
possible rang2s of 3000 miles and a maximum 
velocity of 9200ft per second with an apex to 
the trajectory of 900,000ft. The booster 
would have had a dry weight of 55,000 lb and, 
using 136,000lb of liquid oxygen with 
methanol and water, it would produce a total 
impulse of 22 million lb-sec. . It would have 
had an overall length of 315in and a maximum 
diameter of 138in. The design assumed that 
it would be jettisoned at a velocity of about 
3900ft per second and then be recovered by 
means of a parachute. 

In conclusion, it can be confidently stated 
that, although many years may elapse before 
all the information on German rocket develop- 
ment is sorted out and investigated, the 
rocket as a weapon of war is going to play a 
part of ever-increasing importance in all 
fighting services. At the same time, it is 
important to remember that the militarists 
must not retain a monopoly of such power 
units. At the present moment all rocket 
development is shrouded in a veil of un- 
necessary secrecy, as, in common with other 
sciences, rocketry tends to become the slave 
of Mars rather than a servant of mankind. 


——_—_—_—_»——————_ 


ExecrricaL InpustRIESs BENEVOLENT ASSOCIA- 
tTIoN.—The recently published “‘ Year Book, 1947 ” 
contains the annual report of the Council of the 
EIBA. A good indication of the growth of the 
Association’s work is given in @ graph, showing that 
grants made to beneficiaries have risen from under 
£3000 in 1932 to more than £16,000 in 1947. 
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of the British Iron 


and Steel Research Association 


EW laboratories for the Physics Department 

of the British Iron and Steel Research Asso- 
ciation were opened at 140, Battersea Park 
Road, London, S.W., on Wednesday, October 
22nd. The three main functions of this Physics 
Department are as follows :—(1) To keep in 
touch with the advances of physical science 
with a view to possible application in the iron 
and steel industry ; (2) to carry out research 
into the more fundamental physical problems 
connected with the work of the Association ; 
and (3) to carry out on behalf of the divisions 
research and development in fields of physics 
which are common to more than one division. 
The six main divisions of the Association corre- 


spond to those within the iron and steel industry 
—ironmaking, steelmaking, mechanical work- 
ing, steel casting, plant engineering and metale 


by the choice of bulk rather than surface 
properties and of properties of iron and steel 
above 1200 deg. Cent. The physical properties 
of steels above this temperature are of great 
importance in the making of steel and are 
accordingly especially suitable for extensive 
study. In addition to its usefulness for improv- 
ing existing methods of casting steel, it is con- 
sidered that a study of its high-temperature 
properties is likely to give results of great value 
in the development of a continuous casting 
process. Work with these ends in view is being 
undertaken along three lines: heat transfer 
from steel through the mould, the rheology of 
steel above and below the melting point and 
finally, laboratory scale models of the con- 
tinuous casting process. No method has yet 
been worked out which will predict failure from 
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industries to assist in improving the su)ply and 
application of existing instruments. 4 

A wire tension meter has been developed for 
continuous measurement of tension in Wire 
passing through a wire-drawing machine. The 
principle applied is that the frequency of fig, 
oscillation of a wire whose length is defined anq 
mass per unit length known is a direct function 
of its tension. The wire is electrical|: main. 
tained in vibration at its fundamental fre. 
quency by a similar technique to that udopted 
in valve-maintained tuning forks, and the 
frequency of vibration is measured by agp 
electronic frequency meter. The insi rument 
consists of a measuring head, which is applied 
to the wire and defines the length of wing 
vibrated, and an electronic unit containing the 
necessary vibration-maintaining amplificr, fre. 
quency meter and power pack. 

Another project of general interest is the 
development of an electrical pressure meter for 


measurement and remote indication of the 
differential pressure existing at the roof of an 
open-hearth furnace. 

An experimental pyrometer using a lead 
sulphide photo-sensitive semi-conductor cell as 
the detector has been constructed. The spectral 
response of these cells, with the peak in the 
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lurgy general. In carrying out fundamental 
research to assist any or all of the six divisions 
the various sections of the Physics Department 
also assists in maintaining a close liaison 
between the divisions. 

The research programme laid down is based 
on two guiding principles: first, that experi- 
mental work should be backed by theory 
wherever possible in order to avoid laborious 
testing of every combination of conditions ; 
secondly, the use of similarity theory, which can 
greatly enhance the value of a research labora- 
tory by enabling it to test on a fundamental 
scale the key laws underlying the complex 
industrial processes. 

In the new building each research section has 
one main laboratory and two or three small 
offices. In addition, the heat section has a high- 
temperature furnace room for radiation and 
pyrometric experiments, and the general 
physics section has an X-ray laboratory and 
dark rooms. There is also a well-equipped 
laboratory workshop. 

The work of the various sections of this 
laboratory is of particular interest, as will be 
seen from the following notes and the accom- 
panying engravings. 

GENERAL Puysics SECTION 

The general physics section is broadly con- 
cerned with the study of the physical properties 
of steel and the materials used in steelmaking, 
and of the inter-relations between these pro- 
perties. In order to avoid overlapping existing 
programmes, this broad field has been narrowed 


fatigue, and it is proposed to examine the 
relation of various physical properties to the 
state of fatigue. 

In view of the interesting results obtained by 
a study of the Bessemer furnace flame by spec- 
trographic methods, a thorough investigation 
will be made of the flames occurring in all steel- 
making furnaces and blast-furnaces. Apart 
from the value of such investigation in studying 
the fundamental process of combustion in 
furnaces, the information so obtained may quite 
well lead to sound and rapid methods for the 
control of quality. 

Other lines of investigation under examina- 
tion include the use of X-ray diffraction 
methods for studying the physics of sintering 
as applied to blast-furnace sinters, the use of 
dynamic atomic models to bridge the gap 
between wave mechanical theory and engineer- 
ing properties of metals, the X-ray study of the 
freezing of liquid steel, and the relation between 
internal strain and magnetic and electrical 
properties. 


INSTRUMENTS SECTION 


The main function of the instruments section 
is to encourage and assist the application of 
instruments in the iron and steel industry for 
investigation and control of the various pro- 
cesses involved. Its activities may be classified 
under two headings: (a) research on the 
development and application of instruments 
and instrument techniques, and (b) co-operation 
with instrument manufacturers and other user 


FRONT WALLYPYROMETER 


range | to 3 microns, suggests their application 
to low-temperature radiation measurements 
both from the point of view of sensitivity and 
suitability of the effective wavelength. Pre- 
liminary experiments show a satisfactory 
response to source temperatures in the range 
150 deg. to 600 deg. Cent., and investiga- 
tion is being continued into the response at 
higher temperatures and into the variation in 
calibration to be expected from cell to cell. 

A two-colour radiation pyrometer has been 
developed in collaboration with H. Tinsley and 
Co., Ltd. This instrument relies on a measure- 
ment of the ratio of the radiation energies 
falling in two narrow wavebands selected by 
optical filters for determination of the source 
temperature. Another project being dealt 
with by the section, in conjunction with the 
Steel Casting Division, is an investigation into 
the control of side-blown converter furnaces 
from observation of their flame spectra. 

To assist an investigation being carried out 
by the Steelmaking Division into the strains 
developed on the surface of ingot mould walls 
following pouring, a six-point thermocouple 
signal recorder of high scanning speed has been 
constructed. 


HEAT AND THERMODYNAMICS SECTION 


This section has the task of investigating the 
processes of heat flow and heat liberation, 
radiation from solids and flames, calorimetry 
and temperature measurement being of special 
importance. For investigations into the thermal 
properties of flames a sensible heat meter has 
been designed to measure directly that property 
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of furnace gases which is needed for a heat 

palance, namely, the heat content per unit 
yolume, particularly where gas temperatures are 
joo high to be measured directly. 

In this instrument a sample of the ‘gases is 
continuously withdrawn through a small water- 
cooled calorimeter inside a water-cooled pro- 
tecting arm. The residual heat in the gases 
(which remain above the dewpoint) is measured 
with a subsidiary thermocouple and the rate 
of withdrawal is measured by metering the 
eoled gases. Preliminary experiments using 
this instrument in a small gas-fired furnace have 
peen successful and a full-scale programme of 
work on open-hearth furnaces is being planned. 

A front wall pyrometer is designed to indicate 
to the operator the rate at which an open-hearth 
steel melting furnace is working by measuring 
the total radiation from the flame upon which 
the working rate depends. A mirror type total 
radiation pyrometer of standard design, but 
reduced size, it can be installed permanently in 
a protected position in such a way that the 
cone of vision is completely filled by the flame 
backed by hot brickwork. Investigations into 
the true merit of such an instrument are in 





TRANSPARENT MODEL OF SIDE - BLOWN 
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P on several open-hearth furnaces fired 
with different fuels. 

For an investigation into the properties of 
available radiation pyrometers under laboratory 
conditions, the factors to be investigated will 
include constancy of calibration, sensitivity, 
effect of ambient temperature, aperture and 
distance sensitivity, effect of change in source 
emissivity and response times. 

Measurement of the surface temperature of 
metals in the soaking pit and forging furnaces 
is very important, since the temperature at any 
point inside can be calculated from this figure 
together with the physical properties of the 
steel. A survey of the methods and problems 
of surface temperature measurements has 
shown that, particularly in the steelmaking 
industry, no single method can deal with the 
very varied requirements. Quite different 
approaches are required; for example, in 
measuring the temperature of metal passing 
through the cogging mill and of an ingot in the 
soaking pit. 

Theoretical considerations show that a con- 
tact method, where a thermocouple covered 
with a dise of insulating material is applied to 
the surface, does not measure the true surface 
temperature. What is measured is the tempera- 
ture existing at a point below the surface before 
the application of the instrument. For 
measurements inside the furnace a thermo- 
couple embedded in the refractory dise sup- 
ported by an insulating arm is proposed. For 
Measurements outside the furnace an attempt 
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will be made to extend the use of the Knowles- 
Sarjant compensated thermocouple to tempera- 
tures up to 1000 deg. Cent. 


AERODYNAMICS SECTION 


The function of this section is to investigate 
the fundamental characteristics of the flow of 
gases in furnace systems and the flow of those 
liquids and granulated solids which are of 
importance in steelmaking, especially of liquid 
steels and slags. One of the main: problems 
under investigation is that of the flow of air 
and gas in an open-hearth furnace, since it has 
been shown that the mixing conditions have a 
very marked effect on thermal efficiency. The 
frictional pressure losses which occur in the gas 
uptake and gas port have been measured by 
means of one-twelfth-scale models. Experi- 
ments have shown that it is not possible to 
reduce the frictional pressure losses very 
greatly and that any substantial increase in 
gas velocity must be brought about by using a 
higher gas pressure behind the port. This work 
is to be extended to investigating the influence 
of furnace design upon the mixing of gas and 
air within the furnace chamber. 

In order to study the churning action of the 
air blast on the liquid steel in a side-blown 
converter a one-eighth-scale model has been 
constructed in transparent plastic material. 
The physical forces of gravity and viscosity are 
both concerned and a part of the experimental 
work will be aimed at determining their relative 
importance by using water and mercury as 
fluids. 

A second converter of one-fifth full scale is 
being built in order to enable the relative 
importance of viscous and gravitational forces 
to be estimated. The determination of the 
flow conditions will enable a better under- 
standing of refractory wear and reaction con- 
ditions to be gained. 


MATHEMATICS SECTION 


It is a central part of the policy of the depart- 
ments of the Association that all experimental 
investigations should be carried out in con- 
junction with a theoretical examination of the 
problem. The aim of the mathematics section 
is to provide the theoretical examination in as 
fruitful a form as possible. For one of the 
eight investigations of this type already in 
hand detailed numerical calculations are being 
made on the flow of heat and the mechanical 
properties of various continuous casting 
methods. For this, thermal data on various 
steels are being collected. It is hoped to parallel 
this work with analyses on the differential 
analyser and on the electrical analogue com- 
puter. An attempt is also being made to pro- 
vide a simplified theory of the relative infport- 
ance of the various factors in the operation of a 
blast-furnace, for comparison with the results 
of the experimental blast-furnace operated by 
the Ironmaking Division of the Association at 
Stoke-on-Trent and with normal works practice. 
It is hoped that this theory will suggest how 
much fuel saving is possible by various altera- 
sions, including the introduction of oxygen in 
the blast. 

Preliminary notes for a theoretical treatment 
of the statics of a chrome-magnesite open-hearth 
furnace roof have shown. the necessity for the 
experimental determination of the elastic and 
rheological properties of the bricks. 

Detailed calculations have been made of the 
factors controlling the rate of heating of the 
thermojunction of the Schofield-Grace ‘“‘quick- 
immersion”’ pyrometer as used in measuring 
liquid steel temperatures. 

A calculation of heat transfer in the cooling 
of furnace probes by air instead of water has 
indicated that this method is not feasible with 
current design. 


OTHER SECTIONS 


The Chemistry Department’s laboratory at 
Battersea will be devoted to investigations into 
the fundamental thermodynamic and kinetic 
aspects of the behaviour of iron and other 
elements during the processes of iron and steel- 
making. 
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The desirability of understanding in detail 
the chemical reactions in these processes is 
obvious, since it is from such knowledge that 
new advances are possible. Research to this 
end involves thermodynamic studies to ascer- 
tain the nature and direction of the reactions 
and their equilibria and kinetic studies to 
determine their speed. In connection with the 
latter it is a surprising fact that, although 
much has been done on the thermodynamic side, 
there is not one reaction involving liquid iron of 
which the true reaction velocity can be stated 
with confidence. 

The -Association’s efforts in these directions 
have hitherto been largely confined to support 
by grants and bursaries of the valuable work in 
Professor Hay’s department at the Royal Tech- 
nical College, Glasgow; Professor J. H. 
Andrew’s department at Sheffield University ; 
and more recently in Professor H. V. A. 
Briscoe’s Department of Chemistry in the 
Imperial College of Science and Technology. 
It is hoped that with the new laboratory rein- 
forcing this work it will be possible to ensure 
that this country is well to the fore in this 
important branch of science. Except for work 
in Germany and Sweden in the years preceding 
the war, the main fundamental contributions 
during the past two decades have come from 
the United States of America. 





The New Meaford Power 
Station 


OFFICIALLY opened on October 20th, the new 
Meaford power station of the North-West 
Midland Joint Electricity Authority is designed 
for a capacity of 120,000kW. It is situated 
some 7 miles south of the city of Stoke-on- 
Trent and is bounded on the east side by the 
L.M.S. Railway and the Trent and Mersey 
Canal, and on the west by a projected main 
trunk road. With the exception of the power 
required for driving the station auxiliaries, the 
whole generated output will be fed into the 
grid, through which the new power station is 
interconnected with Stoke, Stafford, Crewe and 
Ironbridge. 

All the power equipment, with the exception 
of the boilers, cooling towers and cable work, 
is being supplied by the General Electric Com- 
pany, Ltd., Magnet House, Kingsway, W.C.2. 
The contract includes turbo-alternators, trans- 
formers, high and low-tension switchgear, 
supervisory control gear, auxiliary motors, as 
well as canteen equipment, telephones and all 
lighting fittings for interior and exterior 
illumination. The generating plant will com- 
prise four 30,000-kW, 11-8-kV, 3000 r.p.m. 
turbo-alternators, each complete with its own 
33,000-kVA outdoor transformer, which steps 
up the voltage to 132kV for feeding into the grid. 
The turbines are designed for a steam pressure 
of 600 lb per square inch, at a temperature of 
825 deg. Fah. at the turbine stop valve. 

In addition to the four 33,000-kVA trans- 
formers, the equipment will include twenty-four 
transformers with outputs ranging from 30kVA 
to 5000kVA for voltage ratios of 11,000/3000V 
and 3000/400V, which supply power to all the 
auxiliary plant and for lighting and heating 
the station. Standby power is supplied by a 
3000-kVA transformer, which is fed froma 33-kV 
nearby sub-station on the Authority’s e.h.t. 
distribution network. The high-tension out- 
door switching station is designed for fourteen 
generator, feeder and coupler circuits, each con- 
trolled by a 1500-MVA oil circuit breaker and 
gang-operated isolating switches, the latter 
being mounted on a concrete structure. For 
the control of the supply to all the auxiliaries 
four 11-kV, four 3-kV and twenty-six 400-V 
switchboards are installed, as well as two d.c. 
boards, a large number of individual motor 
starters and all remote control and relay boards, 
Over 290 motors have been supplied for driving 
the many auxiliaries. They range from small 

fractional h.p. machines up to large motors of 
550 h.p. and represent a total of 16,300 h.p. 





Strain-Age Embrittlement of Steel 


Att mild steels, when cold worked, show 
in varying degree an increase in hardness 
(work-hardening or strain-hardening). This is 
accompanied by an increase in tensile strength, 
a disappearance of the characteristic yield 
point stretch, and of the corresponding kink 
in the load-extension diagram, and a fall in 
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FiG. 1—Strain-Ageing of Open-Hearth Steel Normalised 
at 900 Deg. Cent. (Enlun.). 


elongation, reduction of area and 
value. 

Strain-ageing is a general term applied to the 
gradual change which may occur in any of 
these or other physical properties when the 
cold-worked steel is allowed to stand at atmos- 
pheric temperature or is kept at ara sed tempera- 
ture for a short time, a treatment sometimes 
known as ar.ifisial ageing or “‘ hot-ageing.” 

Several properties can be made the subject 
of observation in the study of the ageing of 
mild steel, and the intensity of the effect and 
the influence of temperature of treatment are 
found to vary considerably according to the 
property chosen. For example, the yield 
point of a strain-age-hardened mild steel is 
not affected by variation of temperature of 
treatment between 100 deg. and 300 deg. 
Cent., but there is a progressive fall in yield 
point if the treatment has been at over 400 
deg. Cent. After treatment at 500 deg. Cent., 
the tensile strength is still above its original 
figure. Elongation is usually adversely affected 
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Fic. 2—<Strain-Ageing of Furnace-Cooled Open-Hearth 
Steel (Enlund). Composition as in Fig. 1. 


by ageing, reduction of area not so much so. 
Considerable fall in elongation may occur on 
ageing even when there is no important increase 
in hardness or tensile strength. 

Although yield point values, and espegially 
behaviour at the yield point, are of primary 
importance in connection with the application 
of cold-pressing and cold-drawing operations 
to cold-rolled close-annealed sheet or strip, 
yet from the point of view of the mechanical 
properties of the final product greatest interest 
centres in the effect of ageing on the ductility 
and especially on the impact value. The 
effect on these properties may also impair the 
deep-drawing quality of the steel and is there- 
fore of importance in connection with any deep 
drawing or pressing operation which cannot 
be carried out immediately after the cold- 
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working (temper-rolling) of the sheet. The 
increase in hardness on ageing a strain-hardened 
steel (strain-age-hardening) is always accom- 
panied by a decrease in impact value, but 
frequently the fall in impact figure may be 
much greater than would normally correspond 
to the increase in hardness, and the steel is 
then said to be- susceptible to strain-age- 
embrittlement. 

B. D. Enlund? recently carried out a compre- 
hensive research on various aspects of the age- 
ing of steel and paid special attention to strain- 
age-embrittlement. The technique employed 
was the usual one of notched-bar impact 
testing of material which had been strained 
10 per cent and was tested either at once or 
after being heated at 150 deg. to 400 deg. Cent. 
Some results are shown in Figs. 1 and 2. The 
normalised steel (Fig. 1) did not show more 
than a slight deterioration in impact value, 
which remained above 10mkg per square centi- 
metre on ageing. In the aluminium-treated 
steel ageing produced practically no, fall 
in the impact value of the strained steel. 
In both cases the Brinell hardness increased 
about 15 points on ageing. By subjecting 
the same material to a slow cooling from 
900 deg. Cent. at 0-8 deg. per minute 
between 900 deg. and 600 deg. Cent., a 
most marked deterioration in impact figure 
was obtained (Fig. 2). The steel produced 
without the addition of aluminium showed 
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and of Normalised Open-Hearth Steel (Enlund). 


embrittlement after 10 per cent cold work 
and became very brittle after ageing at raised 
temperatures. The steel made with the 
addition of aluminium remained fairly tough. 
Its impact figure decreased but not to less 
than 8mkg per square centimetre. The 
increase in hardness was about 10 Brinell 
in each case. 

Ageing properties are not bound up solely 
with the composition of a steel, but are depen- 
dent on its structural condition and the heat- 
treatment that it has received. Slow cooling 
is harmful and makes the steel liable to age- 
embrittlement after working. A rapid cooling, 
on the other hand, counteracts embrittlement. 
Tests made on specimens of a rimming basic 
open-hearth steel, water quenched from 950 
deg. and tempered at 600 deg. Cent., in com- 
parison with tests on the same steel normalised, 
are shown in Fig. 3. Embrittlement did not 
occur to a greater extent than would normally 
be associated with the increase in hardness 
in the. quenched and tempered material, but 
the impact value of the cold-worked normalised 
steel fell to a very low value after ageing at 
350 deg. Cent., though it showed a sharp 
recovery without loss of hardness when the 
reheating temperature was raised to 500 deg. 
Cent. 

The effect of initial treatment on the results 
of notched-bar impact tests, made at different 
temperatures, on a steel in the strain-aged 
condition is shown in Fig. 4. Mild steel can 
be prevented from developing brittleness, 
due to ageing, by an appropriate quenching 
and tempering treatment. This treatment 
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should therefore provide a useful final procedury 
in the manufacture of various forgings, chai 

hooks, bolts and similar products wiiich gy 
liable to become locally overstrained in Service, 


UFFECT OF THE STEEL MAKING Proorgg 


It may be broadly stated (though ther 
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Temperature of Test %. @ 


A. W.Q. 950 deg. Cent., T. 600 deg. Cent. 
B. ie 2 
Strained 6 per cent. Aged at 250 deg. Cent. 
C. Normalised at 900 deg. Cent. 
Strained 10 per cent. Aged at 250 deg. Cent, 
D. Furnace-cooled from 900 deg. Cent. 
Strained 10 per cent. Aged at 250 deg. Cent, 


4—Impact Values at Different Temperatures 
(Enlund). Composition as in Fig. |. 
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able steels in order of increasing susceptibility 
to strain-age embrittlement are: fully killed 
open-hearth or Bessemer steels, silicon-killed 
or semi-killed steels, basic open-hearth rimming 
steel, basic Bessemer rimming steel. Fully 
killed acid Bessemer steel is not inferior. to 
open-hearth steel. 

In 1926 Krupps produced a non-strain. 
ageing steel, ‘‘ Izett,” by an aluminium addi. 
tion of 1-5kg per ton to open-hearth steel; 
later the American Rolling Mill Company 
made a guaranteed non-ageing quality of steel, 
and other specially deoxidised steels have 
been the subject of trials or at best have reached 
only a semi-production output. A killed basic 
Bessemer steel, ‘‘ Alto-stahl,’’ also with 1-5kg 
of aluminium per ton, is said to have given 
satisfactory wartime behaviour in Germany’. 
The value of aluminium additions has already 
been illustrated by some results of Enlund’s 
work in which open-hearth steels were used 
throughout. 

It is well known that basic Bessemer steels 
in general are inferior to open-hearth steels 
in their susceptibility to strain-age embrittle- 
ment, and this is frequently held to be due to 
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A. Composition as in Fig. 1. 
B. C 0-16, Si Tr., Mn 0-45, P 0-022, 8 0-040, 
N 0-012. 
Both W.Q. 950 deg. Cent., T. 600 deg. Cent. Full line: 
As treated. Dotted line: Strained and aged, 

Values at Different Temperatures 

(Enlund). 
their high nitrogen and phosphorus contents. 
Enlund does not discuss the causes of strain- 
age embrittlement as research in this field is 
still being undertaken by a committee appointed 
by the Board of Technical Research of Jern- 
kontoret (The Swedish Ironmasters’ Associa- 
tion). There is, however, some reference to 
the effect of nitrogen in Enlund’s paper. 
Fig. 5 shows the results of impact tests at 
atmospheric temperature and at lower tempera- 
tures on strain-aged quenched and tempered 
steels with two different nitrogen contents. 
Although the heat-treatment has enabled the 
steel with higher nitrogen to maintain a good 
impact value at room temperature, it begins 
to fall way at temperatures below zero at & 
much faster rate than the low-nitrogen steel. 


Fic. 5—Impact 
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gwinden*, in collaboration with Bolsover, 
clearly showed that the effect of increase of 
nitrogen from 0-005 per_cont to 0-010 per 
vent in a Coarse grained steel is to increase 
qsceptibility to strain-age embrittlement, 
yhilst in a fine-grained, aluminium-killed steel 
nitrogen a8 high as 0-018 per cent did not 
ially increase strain-age embrittlement. 
susceptibility to strain-age embrittlement is 
jlo more pronounced in steel high in phos- 
phorus, In Germany during the war it was 
necessary to utilise basic Bessemer (Thomas) 
eel more widely to release open-hearth fur- 
naces for higher quality steel for special pur- 
joes. German steelmakers were alive to the 
deleterious effect of nitrogen in steel and made 
+ effort to improve their Thomas steel 
and make it fully equal in properties to, and 
therefore interchangeable in its application 
with, basic open-hearth steel. 


}ERMAN LOW-NITROGEN STEELS 


A recent issue of Stahl and Eisen contains a 
review by Walter Bading* of the measures 
taken in Germany for the production of low- 
nitrogen Thomas steel, whilst incidental refer- 
ence is made to the same subject in several 
B.1.0.8. and C.I.0.8. reports. 

Steel made by the method patented by the 
Vereinigte Stahlwerke A.G. is known as 
“HPN ” steel (Hamborn low-P low-N steel).‘ 
It was well known that the phosphorus content 
of Thomas steel could be reduced to the same 
yalues as in open-hearth steel by careful 
adjustment of lime additions. It had also 
been shown that nitrogen content could be 
controlled by regulation of the temperature 
of the metal or depth of bath in the converter, 
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Fig. 6—-Range of Nitrogen Content in ‘““HPN” and 
“MA” Steels, and of Phosphorus in ‘‘ HPN ” Steel 
(Bading). 


and further that nitrogen could be removed 
by subjecting the steel to a vigorous boil 
(liberation of CO within the steel). This know- 
ledge was applied in the “HPN” process, 
Liquid iron is taken from the mixer in the 
normal manner, but the converter is given 
only a } charge (30 tons instead of 40) to reduce 
the depth of bath. The metal is then blown 
in the usual way for eight to nine minutes. 
At two -to two-and-a-half minutes before 
normal flame-drop (this being determined by 
experience of the blower) the converter is 
turned down, the blast shut off, and 400kg 
to 1000kg iron ore and 700kg lime are added. 
The slag at this stage is highly oxidised and a 
vigorous reaction takes place between the 
added ore and the carbon and phosphorus 
in the metal, the CO liberated removing the 
nitrogen. The charge is finished by the addi- 
tion of ferro-manganese instead of spiegel 
inorder to maintain a low carbon content in 
the finished steel. ‘‘ HPN ” steel can be rim- 
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ming or killed with aluminium. The nitrogen 
in the soft rimming steel varies from 0-006 
to 0-012 and the phosphorus from 0-02 to 
0-05 per cent (Fig. 6). For deep drawing, 
the best qualities are rimming steels with 
0-006 per cent to 0-008 per cent of nitrogen. 
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The Mannesmann Company, like other Ger- 
man companies, were faced with the problem 
of producing substantial tonnages of low- 
nitrogen high quality steel from Thomas 
plants.’ They were unable to adopt the ‘“‘ HPN” 
process as the steel was not hot enough for 
bottom casting, so they decided to develop, 
by the use of the side-blown converter, their 
own type of high quality Thomas steel, freely 
interchangeable with basic open-hearth steel, 
and therefore called Mannesmann ‘‘ Austausch- 
stahl”” (MA steel). The side blowing box 
contains four or five rows of tuyeres, all below 
the surface of the metal, so that air is still 
blown through the metal and not over the 
surface. The time required for blowing is 
about 60 seconds per ton, as compared with 
36 seconds per ton for bottom blowing with 
the same volume of air per minute. Side- 
blowing requires more air per ton of metal 
than bottom-blowing because the depth of 
metal that it travels through is smaller. Some 
oxygen passes through and burns the CO 
evolved to form CO, at the surface. The 
additional heat thus generated counterbalances 
the loss due to longer blowing and furnishes 
metal sufficiently hot for bottom pouring. The 
nitrogen content is determined by the amount 
of air supplied per ton. An amount insufficient 
to ensure the presence of free oxygen is harm- 
ful and so also is an excess (Fig. 7). The nitro- 
gen content of the steel made by this process 
varies from 0-003 per cent to 0-011 per cent, 
the average being 0-006 per cent. This is 
lower than in “‘ HPN ” steel (Fig. 6), and it is 
claimed that the ‘“‘ MA” process is the more 
reliable. The results of notched-bar impact tests 
on “MA” and “ HPN ” steels in comparison 
with ordinary basic open-hearth and Thomas 
steels are given by Bading and are reproduced 
in Fig 8, which shows to advantage the pro- 
perties of the low-nitrogen steels. 

It may here be mentioned that Yves Dardel® 
in an article on the ‘ Manufacture of Basic 
Bessemer Steel low in Nitrogen,’’ discusses 
the same problem from a different angle. He 
gives a diagram to indicate that the bulk of 
the nitrogen is absorbed during the after- 
blow and he claims that basic Bessemer steel 
with less than 0-005 per cent of nitrogen can 
be produced by using oxygen of commercial 
purity in the afterblow (thereby shortened 
to one minute) or steel with 0-010 per cent of 
nitrogen, by using 90 per cent oxygen during 
the whole blow. This appears to be an extension 
of previous proposals to use oxygen-enriched 
blast. 


AVOIDANCE OF STRAIN-AGE EMBRITTLEMENT 


It will be clear from the foregoing results 
that mere insistence on method of manufacture 
would not be a practicable safeguard against 
strain-age embrittlement, nor is it always 
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possible to select the type of steel least suscept- 
ible to this defect because of the unsuitability 
of some of its other properties for the purpose 
required. The demand for a fully killed steel 
may be an effective safeguard against embrittle- 
ment when such a steel can be used without 
detriment to other requirements, but the 
advantages. which rimming steel may show in 
other respects should not be lost sight of. 
Apart from its lower cost, rimming steel is 
superior to aluminium-killed steel in welding 
properties, it gives a more perfect surface in 
cold-rolled strip, is preferable for many cold- 
pressing operations and is easier to machine. 

When practicable, it is desirable that the 
initial treatment should put the material into 
the condition least susceptible to ageing ten- 
dencies. Quenching and tempering is therefore 
recommended for mild steel parts liable to 
suffer overstrain, since minimum age-embrittle- 
ment follows cold working applied to material 
which has been water-quenched and tempered 
at 650 deg. Cent. In any event, the initial 
rate of cooling should not be slower than 
normalising. 

This again may not always be possible in 
view of other requirements. In such cases a 
remedial treatment to counteract any tendency 
to strain-age embrittlement or to remove 
brittleness known to have developed should be 
applied to a component manufactured by cold- 
working (or one which has suffered plastic 
deformation in use). This may be a normalising 
or a softening annealing at 600 deg. to 650 
deg. Cent. (but not between 675 deg. and the 
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normalising temperature, to avoid possible 
grain growth in the strained material), or if it 
is desired to retain, at least partially, the 
strengthening effect of cold working, a low 
temperature annealing at 450 deg. to 550 deg. 
Cent., which results in a restoration of impact 
value without a very great fall in hardness. 
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OIL ENGINE PERFORMANCE 

THE paper read on October 16th before 
the Diesel Engine Users Association by its 
President, Mr. Clifford Green, has some 
aspects which render it peculiarly significant 
at a time when, owing to shortages of coal 
and of steam-operated electric generating 
plant, an appreciable fraction of the nation’s 
industrial output must depend upon the 
satisfactory operation of large numbers of 
high-speed heavy-oil engines. Every avail- 
able engine which could be deemed in work- 
worthy condition has been pressed into this 
service, and on these machines will fall the 
duty of carrying on the delivery of at least 
a portion of the power needed if and when 
bulk supply is shed. We are to witness a 
test never before imposed on a coal-producing 
country, and the results cannot fail to have 
important repercussions on the British oil 
engine building industry. 

Mr. Green’s paper consists, for the main 
part, in a plain setting forth of the actual 
performance—with exceptionally complete 
documentation as to the wear of individual 
parts—of two six-cylinder high-speed oil 
engines, each rated for an output of 275 b.h.p. 
and installed rather more than fifteen years 
ago for operating the pumping machinery 
in the Dunswell station of the Hull Corpora- 
tion Water Department. These engines have, 
it is shown, given unfailing and very 
economical service with singularly little 
wear of the working parts. Moreover, during 
the period throughout which they have been 
at work, some 400 tons of high-explosive 
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bombs were dropped on the area of supply 
(22-55 square miles), and Mr. Green records 
how 354 water mains were broken and more 
than 1900 fires caused by enemy action 
between June, 1940, and July, 1943, as 
many as 845 of these fires taking place during 
the month of May, 1941. Notwithstanding 
the unparalleled circumstances, Mr. Green 
states that the demands on the pumping 
stations were always met and that of the 
average quantity of water delivered daily 
by the three stations operated by the Cor- 
poration Water Department, rather more 
than 30 per cent was supplied from the 
Dunswell oil engine-driven station. Very 
full information is given on the respective 
station costs, but we find the most interesting 
matter in the analysis of oil engine wear, 
covering, as it does, a period of upwards 
of 38,000 hours’ running of an engine—the 
East engine—which operates at 800 r.p.m., 
i.e., 48,000 revolutions per hour. This small 
engine and its sister engine drive reciprocat- 
ing pumps which are making only 18 r.p.m., 
or 1080 revolutions per hour, a reduction 
ratio of 44-4: 1. We may wonder how James 
Watt would have regarded not only the 
mechanical arrangement, but the ascertained 
fuel consumption of 0-406 lb per w.h.p.h., 
corresponding to a thermal efficiency of 
31-9 per cent. This very high efficiency 
is associated with a cost of repairs to 
machinery which is expressed as 0-0565d. 
per w.h.p.h., and compares with 0-1965d. 
and 0-1523d. in the case of the two steam 
stations equipped with triple-expansion en- 
gines. Mr. Green details the actual wear on 
the individual wearing parts of the oil engines, 
which are of the sleeve valve type, and gives 
a list of all the renewals made since the 
engines were started up. The rates of wear 
are almost phenomenally low and it would 
appear that under the operating conditions 
and with the order of supervision which 
obtains, the engines should have an indefinite 
life. An unusual feature of the Dunswell 
engines is the built-up crankshaft which has 
not only permitted the use of case-hardened 
journals and crankpins, but allowed for 
the employment of unsplit bearings in the 
connecting-rod big-ends. These bearings 
(or floating bushes) have never, it is stated, 
given trouble while running, and Mr. Green 
publishes a detailed history of their per- 
formance. They seem, indeed, to be almost 
everlasting, since five out of the six bearings 
in the engine analysed show hardly any 
wear after running for 38,061 hours. The 
case-hardened crankpins show no wear. 
Such information is of notable value 
to engine manufacturers and users, nor do 
we remember any account of the work- 
ing of an industrial engine in which every 
element subjected to rotating or sliding 
friction has been so exhaustively analysed. 
It is to be hoped that the example set by 
Mr. Green will be widely followed. 

The deduction which can be drawn from 
this most interesting and fully detailed 
analysis is that oil engines of high specific 
output per unit of weight can, under the 
conditions obtaining in pumping stations, 
give an order of reliability and a performance 
in respect of wear, not to be surpassed by 
any other type of prime mover. We are 
reminded of the lecture delivered in 1933 by 
Dr. Ricardo before the Institution of 
Mechanical Engineers in which the proposal 
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was made to install, for marine Propulsion, 
a plurality of small generating sets. In this 
lecture estimates were given of the rates 
of wear which might ‘be anticipated, anq 
if these estimates are compared with the 
actual results observed by Mr. Green, they 
will be seen to be very conservative. Sing 
the cost of labour has vastly increased jy 
the fourteen years which have elapsed sing 
Dr. Ricardo gave his lecture, the significance 
of Mr. Green’s figures is the more notable 
To-day, the accent is more than ever op 
maintenance and replacement costs. Qne 
speaker in the discussion on Mr. (tree's 
paper referred to the uniformity of output 
and the absence of sharp load fluctuations 
which characterise pumping plants. Against 
this it must be remembered that the pumping 
of water for public supply is a service of 
really vital importance. An_ involuntary 
stoppage on a marine engine or a railway 
oil engine may be extremely inconvenient 
and very costly, but failure on a water works 
engine can put at hazard the supply of a 
vitally important commodity. The reputa. 
tion of British steam engine-driven pumping 
plant has been outstanding since the days 
of Newcomen. Mr. Green has shown that 
British oil engine-driven pumping plant js 
maintaining the same high traditions. 


THE KING’S SPEECH AND ECONOMICS 


THE only surprising measure mentioned in 
the King’s Speech at the opening of Parlia- 
ment last week was one that concerns engi- 
neers as electors rather than as professional 
men. For reform of the House of Lords 
remains a political matter, even if the reason 
for its proposal appears to be founded upon a 
fear that nationalisation of the iron and steel 
industry might be delayed or even prevented 
by the opposition of the Peers. Nationalisa- 
tion of the gas industry, as expected, figured 
amongst the proposed legislation, and though 
objection may be taken to it on grounds of 
ideology and timing, it seems a logical, if 
also a sad, consequence of the nationalisation 
of the other fuel industries. In contrast to 
such controversial measures, the proposed 
Bill for the creation of River Boards, origin- 
ally recommended by the Central Advisory 
Water Committee in 1943, will be generally 
welcomed. For long the Thames (on- 
servancy, combining in a single unit the 
functions performed elsewhere by a multi- 
plicity of independent bodies, has demon- 
strated how much more effective unified 
control can be in satisfactorily regulating the 
use and the régime of ariver. But, interest- 
ing though the Government’s legislative pro- 
gramme for the coming session is, the atten- 
tion of the country has been, and still 
remains, centred upon the worsening 
economic situation. The debate on the 
Speech soon demonstrated that fact. For in 
its later stages it paralleled in many respects 
that great debate on ‘The State of the 
Nation ” that took place last August. 

By July this year events had at last driven 
the Government to accept the logic of the 
economic situation. It was realised that 
the attempt to attain a balance in the external 
trade of this country within a reasonable 
period of time by a very rapid increase of 
national production was doomed to failure. 
Instead, therefore, of calculating from the 
import figures how much must be produced 
to bring about a balance, the Govern- 
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nent was forced to work out its sum on the 

puch surer basis of the actual production it 

yas reasonable to expect-; and to calculate 
om that figure how much could be devoted 
to exports and, hence, how much could be 
forded in the way of imports. In last 
yeek’s debate Sir Stafford Cripps elaborated 
upon that theme. He showed that, even 
under the scheme announced by Mr. Attlee 
last August, a scheme that provided, through 
imitation of imports and the diversion of 
much home production to exports, for a 
palance in our overseas account by the end 
of 1948, there would still remain a deficit on 
our‘ dollar ”’ trading running at about £475 
million per year. To meet that deficit the 
Government is planning, amongst other 
measures, to increase “‘ dollar” exports by 
(45 million per year, to cut “dollar” raw 
material imports by £25 million, to reduce 
manufactured goods imports from America 
by £10 million, to reduce planned steel 
imports, probably unobtainable anyway, by 
{13 million and to bring in less timber by £5 
million. In conjunction with other savings, 
in tobacco and food, for instance, it is hoped 
to reduce dollar expenditure by the end of 
1948 to a rate of not more than £250 million 
per annum, a heavy but not mortal drain. 
Sir Stafford also gave some general particu- 
lars, to be elaborated in a White Paper later, 
of the manner in which the reduction of 
“capital ” expenditure by £200 million and 
the diversion of a corresponding amount of 
output to export is to be distributed. Much 
of the reduction will be obtained by restriction 
of building. It appears that workshops and 
industrial buildings now actually in course of 
construction will, in general, be carried on to 
completion. But except for factories in 
which goods will be made for export or for 
similar buildings in the development areas 
capable of absorbing labour at present unem- 
ployed, no new work will be allowed to begin. 
We hope an exception will also be made in 
favour of research establishments. 

How effective these measures will prove in 
diverting a larger proportion of the nation’s 
output to export work remains to be seen. 
It remains to be seen, too, whether contract- 
ing world markets for our exports will be 
willing to absorb all that we are able to offer ; 
and whether the restrictions upon imports, 
some of which unfortunately may adversely 
affect productivity, will prove sufficient. For 
it is a threatening possibility, should the 
“Marshall” proposals materialise, that the 
heavy demand by Western Europe as a whole 
upon American products may well send 
dollar prices even higher than they are at 
present, turning the terms of trade yet more 
seriously against this country and increasing 
heavily the drain on our dollar resources 





Sir Leonard Pearce: An 
* Appreciation 


It can be said with certainty of few 
eminent men, as it can be of Sir Leonard 
Pearce, that they owed the positions they 
held and the reputations they enjoyed wholly 
to the unsought-for recognition of their 
merits. Sir Leonard not only did not seek 
publicity, he avoided it. He did not willingly 
take part in public discussions and he found 
exeuses—in recent years the state of his 
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health—for declining honours to which he was 
entitled, as, for example, the Presidency of 
the Institutions of Civil and Mechanical 
Engineers. This was not because he shirked 
duties or responsibilities ; he served faith- 
fully on the Councils of several institutions 
for many years. It was due to his 
dislike of the “‘spot light.” But it must 
not be concluded therefrom that he was 
of an unfriendly or unsociable disposition. 
Far from it. He was a constant attend- 
ant at meetings, and at his clubs was 
always ready to fall into conversation with 
those around him. His knowledge of the 
subjects he had made his own was unsur- 
passed, yet he always expressed his views 
with great modesty and with seeming diffi- 
dence. That he generally got his way was 
due to the calm certainty of his arguments 
and not at all to energy of presentation. 
Men without a particle of aggressiveness in 
their nature, men who are never tempted 
by a “vaulting ambition,” and yet possess 
profound knowledge are commonly not 
only respected, but loved. So it was with 
Sir Leonard Pearce. Many, many, hearts 
will be the sorer remembering that he is 
no more. L.P. 





A Memorial Service for Sir Leonard Pearce 
will be held at Westminster Chapel, Buck- 
ingham Gate, 8.W.1., at 12 noon on Tuesday, 
November 4th. 





Obituary 
H. J. ALLCOCK 


WE regret to have to record the death 
of Mr. Harold John Allcock, deputy produc- 
tion director of British Insulated Callender’s 
Cables, Ltd., which occurred in London on 
October 24th. Mr. Allcock, who was born 
in 1897, was educated at Taunton School 
and at the University of Wales, from which 
he graduated in 1921, obtaining the degree 
of M.Sc. in 1932. After serving an appren- 
ticeship with the Metropolitan-Vickers 
Electrical Company, Ltd., he was appointed 
a technical liaison engineer of the Westing- 
house Company of America. 

In 1927 Mr. Allcock joined the staff of 
Callender’s Cable and Construction Com- 
pany, Ltd., as a technical assistant, and ten 
years later he became process manager 
and was responsible to the chief engineer 
for the technical control of the company’s 
factories. In the early part of the war 
he organised the technical side of the cable 
industry to meet the Government's require- 
ments, and was appointed the first chairman 
of the Cablemakers (War Emergency) Tech- 
nical Committee. In 1942 Mr. Allcock took 
up duty with the Ministry of Aircraft Pro- 
duction as Director General of Communica- 
tions Equipment, but on account of ill- 
health, had to relinquish that appointment a 
year later. He resumed his duties with 
Callender’s Cable and Construction Company, 
Ltd., in 1944, when he became Controller of 
the Northern Factories, and following amal- 
gamation with British Insulated Cables, 
Ltd., he was appointed deputy production 
director. 

Mr. Allcock’s professional activities were 
wide and varied. He was a Member of the 
Institution of Mechanical Engineers, the 
Institution of Electrical Engineers, and the 
American Institute of Electrical Engineers. 
A few years ago he wrote a book on “ The 
Nomogram,”’ and shortly before his death 
had been engaged, as chairman of the Joint 
Committee on Practical Training in the 
Electrical Engineering Industry, in the 
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preparation of a report which he was to 
have presented at a meeting of the Institution 
of Electrical Engineers on November 20th. 





LORD LYTTON 


Many members of the engineering pro- 
fession will have learned with regret of the 
death of the Earl of Lytton, K.G., which 
occurred on October 25th, after a brief 
illness. Although he was not an engineer, 
he was well known in the industry on account 
of his association with the London Power 
Company, Ltd., of which he was chairman. 
Lord Lytton, who was the second earl was 
born in India in 1876, and was educated at 
Eton and at Trinity College, Cambridge. 
His notable record of public service in national 
and international affairs includes the chair- 
manship of the Royal Commission for the 
Brussells, Rome and Turin Exhibitions in 
1910 and 1911. On two occasions, in 1916 
and in 1919-1920, he served as Civil Lord 
of the Admiralty, and in 1922 Lord Lytton 
became Governor of Bengal. For some 
months in 1925 he was Viceroy and Acting 
Governor-General of India. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


“SCIENCE, LIBERTY AND PEACE” 


Smr,—As Mr. W. R. Lovatt appears not to 
have drawn the conclusions arising from Mr. 
H. G. P. Taylor’s latest statement, I shall take 
the liberty of drawing them for him. 

Mr. Taylor admits individual responsibility. 
I am glad that he does. Personally I could 
never quite locate Mr. Taylor’s position. 

Admitting this and admitting, too, the 
ultimate responsibility to lie in the hands of a 
few men, how does his highly developed sense 
of responsibility operate when it is at variance 
to the demands of the current “few”? To 
whom is he responsible ? To whom would he 
have others responsible? What, in fact, is 
responsibility ? I am interested to know, 
too, the nature of his “‘ change of attitude” 
to these “ predetermined events’’ and how 
‘‘ accepting and living with them ”’ requires a 
responsibility other than to one’s own self 
interest in the face of changing events. What 
right has he to insist upon others accepting a 
responsibility relative only to himself ? 

Further, these “Blame the Government, 
the Scientists, the Press, Why Split the Atom, 
&c.”’ jibes are false. I would recommend to 
Mr. Taylor a serious study of sematics and suffi- 
cient humility to read what I say, and not what 
he likes to think into what I say. 

If he finds this tendency to lay blame on 
generalisations arising in his mind, it is due 
to living too much in a civilisation which makes 
it wellnigh impossible for anyone to praise 
or blame anyone for anything other than on 
the purely personal plane; in a civilisation, 
in fact, where a person cannot in any sense 
be fully responsible, either to God, mankind 
or self, given the best will in the world. 

But we all know we are in a mess, and despite 
Mr. Taylor, I shall continue to say that the 
realisation springs from a direct experience 
of the fact and that the inability to lay our 
fingers on the culprit is at the bottom of our 
frustration and irrationalism. The answer 
does in fact lie in each individual, if it were 
only possible for him to see it again. My con- 
cern is the obscurity and obscurists. 

Finally, I submit that Mr. Taylor begs the 
question when he says no amount of “ respons- 
ibility’ by one part of the community can 
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offset the lack of it in others, and when he 
insists on others performing with absolute 
‘* responsibility,” a play he defies anyone to 
understand. There is a simple meaning, it is 
Will, Good and Evil—but that is another 
story told elsewhere. 
G. A. FEtton. 
London, W.11, October 25, 1947. 





* . . 
British Standards Institution 
All British Standard Specifications can be obtained 

the Publications Department of the Institution os 
Victoria Street, London, S.W.1. 
PACKAGING STANDARDS AND THE 
EXPORT TRADE 

Tue British Standards Institution has given 
consideration to the recent speech to industry by 
Sir Stafford Cripps, when President of the Board of 
Trade, in which he gave details of the Government's 
plan for increasing exports as one of the means for 
re-establishing the economic position of the country, 
and has decided that one way in which the Institu- 
tion could be of immediate help to the export trade 
is by the re-issue of certain handbooks and _ tech- 
nical documents, particularly those dealing with 
packaging. In the course of his address the Presi- 
dent made special reference to the need for effective 
and attractive packaging of goods for export and 
many manufacturers who have not hitherto been 
engaged in the export trade will no doubt welcome 
information as to the best method of packing goods 
for foreign markets. 

During the war, the Institution prepared a hand- 
book on packaging and a supplement -entitled 
* Recommendations for Preservation and Packaging 
for Tropical Theatres of War” (1943). Section 3 
of the main Packaging Code deals specifically with 
corrosion prevention, but no attempt is made in 
this or the supplement to cover every item sent to 
the tropics at that time, but it was the considered 
view of the representatives on the Committee that 
there was no item of service equipment for which 
there was not a parallel in the supplement, and the 
recommendations apply equally to similar peace- 
time commodities required by tropical countries or 
which in transit pass through the tropics. Copies of 
Section 3 (price 6s. post free) and the supplement 
(price 7s. 6d. post free) are obtainable from the 
Institution. 

Section 3 gives full information on the methods 
of packaging and on the types of preservatives 
required. The supplement is particularly valuable 
in its authoritative specifications and its details of 
the correct use of preservatives. The deterioration 
of products owing to faulty packing has often been 
commented upon during the last two years. 

The handbook on packaging, which was pre- 
pared at the request of the Anglo-American Packag- 
ing Committee of the Ministry of Production, is 
at present under review by committees of the 
Institution with the object of bringing it up to 
date so that it may serve as a guide to industry, 
and separate British Standard Codes will be 
issued in the near future, infer alia, on the follow- 
ng subjects :-— 

Cordage. 

Corrosion prevention. 

Paper wrappers and containers including cellulose 
film. 

Textile bags, sacks and wrappings. 

Closing and sealing tapes. 

Metal containers. 

Packaging felt. 

Cushioning materials other than felt. 

Tensional steel strapping. 

In addition, a revision of the section on wooden 
containers is available in proof form at a price of 6s. 
Although this is still in draft and therefore subject 
to some amendment, it will nevertheless provide a 
useful guide. 


DIMENSIONS OF EDISON-TYPE SCREW 
LAMPCAPS AND LAMP-HOLDERS 


No. 98: 1947. In the latest revision of this speeifi- 
cation details of dimensions and tolerances are 
given for five sizes of caps, sockets and gauges, 
viz., goliath, medium, small, miniature and lilliput, 
together with particulars of central contact area, 
types of terminals, clearances and limiting voltages 
and wattages for the various sizes. The alternative 
medium size cap, E.27/35 by 30, is now no longer 
recognised as standard, and the lilliput size has 
been included in the specification for the first time. 
The illustrations and dimensions of the entire 
range of sizes have been brought into line with 
those agreed upon internationally, and the end of 
the threaded position of the cap is defined in the 
illustrations in a more precise manner than hitherto. 
Price 2s. 6d., post free. 
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Iron and Steel and Refrigeration’ 
By LORD DUDLEY GORDON, D.S.0., M.I. Mech. E. 
No. I. 


THE MANUFACTURE OF TRON AND STEEL 


ROPERLY to appreciate the progress in 

the manufacture of iron and steel since 
the Institution was founded, one has to 
realise the state of the industry a hundred 
years ago. It is difficult for us to visualise 
conditions in which engineers had to do their 
work without any such material as mild steel. 
The only kind of steel then existing was a 
high-carbon metal made in small quantities 
by carburising wrought iron bars, and used for 
the manufacture of cutting tools, springs and 
dies, Cast iron formed the basis of engineer- 
ing structures and machinery. When its 
nature rendered it unsuitable for any duty, 
the only alternative metal was wrought iron, 
made a little bit at a time by the laborious 
process of puddling, and then built up into 
larger masses by welding. Wrought iron 
was used for railway rails and ship plates, and 
also—though by no means to the exclusion of 
cast iron—for girders, shafting and boilers. 
Even after mild steel had been made avail- 
able by the efforts of Bessemer and Siemens, 
powerfully supported by the advocacy and 
example of Whitworth, the use of wrought 
iron continued for a long time. It was 
cheaper, weight for weight, than steel, though 
not necessarily more economical, and its life 
was extended for many years by the con- 
servatism of the authorities who made it 
impossible for steel to be used for ships or 
bridges until long after it had come into 
general employment for rails, axles and boiler 
flues. 

Considering first some of the contributions 
of our members to blast-furnace practice 
we find in 1849 a description by Gibbons! of 
his improved method of raising loads of ore, 
coke and limestone to the top of the furnace. 
He was employing a sort of pneumatic lift, 
working on the principle of a lofty gasholder, 
which was caused to ascend by admitting the 
blast air at a pressure of 2-33 lb per square 
inch to its interior. It was capable of raising 
2-ton loads to a height of 44ft 6in in fifty 
seconds. It must have been an imposing 
device, but mere magnitude seems never to 
have deterred the engineers of those days, 
go long as they could attain their ends. Their 
enterprise with regard to the size of some of 
the machinery employed in ironworks about 
this time is illustrated by a blowing engine 
erected at Dowlais in 1851 by William 
Menelaus, who served later on the Council of 
the Institution. This was a beam engine with 
a blowing cylinder, 12ft in diameter and of 
12ft stroke, at one end of the 40ft beam, 
driven by a steam cylinder 55in in diameter 
and of 13ft stroke at the other end. The 
whole engine, which developed 650 h.p. at 
20 r.p.m. with? steam at 60J]b pressure, 
weighed about 300 tons. It was still working 
when the Institution visited Cardiff for the 
summer meeting of 1906. 

Archibald Slate, who was elected Honorary 
Secretary of the Institution at its foundation 
in 1847, improved blowing engines by the 
introduction of positively-driven air valves 
in 1850. Prior to this time the inlet and 
outlet of the air was always controlled by 
leather-faced flap valves. Daniel Adamson, 
another early and active member, made a 





* Presidential Address, Instituti of Mechanical 
Engineers, October 29th. Abstract. 


1 Gibbons, B., 1849 “‘ Proc.,” I. Mech, E., July, page 
11. 





further improvement in 1859 by using piston 
valves to control the air, which served uytij 
they were replaced many years later by light 
valves of sheet metal working automatically 
Blowing engines, however, remained enor. 
ous things until Sir Charles Parsons, who was 
later elected an honorary life member of the 
Institution for his eminent services to engi. 
neering, and whose portrait now adorns this 
hall, made a revolutionary advance in prac. 
tice by his invention of the small and compact 
turbo-blower. Its first application to blast. 
furnace duties was made in 1902, when g 
turbo-blower running at 5200 r.p.m. was put 
into service at the works of the Farnley Troy 
Company, Leeds. Two years later Parsons 
made a further great contribution to blast. 
furnace practice with his turbo-exhauster, 
Their function was to draw the blast-furnace 
gases through the ammonia recovery plants 
and to deliver them under slight pressure to 
the boiler furnaces. The improvement over 
the old slow-speed machines of the drum type 
which they replaced, and which gave endless 
trouble owing to the presence of tar in the 
gases, will be evident from the fact that in 
1907 four turbo-exhausters were doing the 
work that had previously required twelve 
machines of the former type, the drums of 
which alone weighed more than 100 tons. 

One of the greatest steps ever taken in con. 
nection with blast-furnace work was the 
introduction of the Cowper stove, which was 
described by its inventor before the Institu- 
tion in 1860.2, Hot blast was first employed 
by J. B. Neilson in 1829, and had proved to 
be so beneficial that thirty years later blast 
temperatures had risen to 800 deg. Fah., 
which was the limit imposed by the cast iron 
stoves of the day. The effect of such a 
temperature was to increase the output of a 
furnace of given size to four times as much as 
was possible with a cold blast. When Marten’ 
read a paper before the Institution on the 
subject in 1859, 90 per cent: of the iron in the 
country was being made by the hot-blast 
process. Nevertheless, so conservative were 
the Government Departments that in the 
very same year an Admiralty Committee 
recommended that hot-blast iron should be 
prohibited for marine engines—believing, no 
doubt, that cold-blast iron must necessarily 
be superior because it cost twice as much to 
produce. 

Wrought Iron and Mild Steel._—The first 
outstanding advance in metallurgical practice 
since the Institution was founded was uw- 
doubtedly the invention of the regenerative 
furnace by the brothers Frederick and 
William Siemens. In the earliest form of the 
furnace as described by Sir William Siemens 
in 1857, the heating chamber for the metal 
was situated between two coal-fired hearths, 
which were brought into action alternately. 
The working fire was supplied with hot com- 
bustion air from a brickwork regenerato 
previously heated by the waste gases from 
the other fire, while its own waste gases wert 
employed in heating up the other regenerator 
in readiness for the next change-over. The 
system of regeneration of heat reduced the 
fuel consumption of a furnace to a quarter of 
that previously required for the same work. 
Even so, however, there was still waste owing 


? Cowper, E. A., 1860 ‘ Proc,” I. Mech. E., page 54- 

3 Marten, H., 1859 “‘ Proc.,” I. Mech. E., page 62. 

4 Siemens, C. W., ‘‘ Proc.,”’ 1. Mech. E., 1857, page 
103, and 1862, page 21. 
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jo the inevitable consumption of the fuel on 

the temporarily idle hearth. Siemens over- 

me this difficulty shortly afterwards by 
fring the furnace with gas, and he described 
the producer he had invented for the purpose 

in 1862. 

fer the regenerative furnace, the next 

t invention to be brought before the Insti- 
tution by one of its members, was the Bessemer 
rocess of steelmaking. Sir Henry Bessemer,® 
in 1861, described his process for converting 
ig iron directly into mild steel by blowing 
air through it. His first patent for decar- 
burising molten pig iron in this way was 
taken out in 1855, the same year that Mushet 
tented controlled recarburisation by the 
addition of spiegeleisen—an improvement 
that made the Bessemer process a complete 
success. Unfortunately for himself, Mushet 
allowed his patent to lapse by omitting to pay 
its renewal fees. Bessemer, however, made 
generous acknowledgment of the benefit he 
had derived from Mushet’s invention by 
ting him an annuity for life. Few inven- 
tions indeed have had such an enormous 
influence on mechanical engineering as the 
Bessemer process, and fewer still are the 
inventors whose anticipations have been so 
abundantly justified by events. Bessemer’s 
own confidence in his work is shown by the 
prophecy in the concluding words of this 
paper, that “as certainly as the age of iron 
superseded that of bronze, so will the age of 
steel succeed that of iron.”” In the course of 
his paper, Bessemer stated that he had been 
led to devise his process by the desire to pro- 
duce a better metal for the manufacture of 
ordnance, and he exhibited at the meeting an 
18-pounder steel gun which had been finished 
ready for boring within eight hours from the 
time the original cast iron had been run out 
of the furnace. His process had then been 
employed in Sheffield for two years, and 
Bessemer steel had already begun to replace 
iron for boiler plates, locomotive fireboxes 
and railway rails. 

Pulverised coal as a fuel for metallurgical 
furnaces was brought to the notice of the 
Institution in 1869 by Crampton, a very 
enterprising engineer, who was for some time 
a member of the Council. He had applied it 
with most satisfactory results to the firing of 
a pair of reverberatory furnaces. With the 
new method of firing, work that had pre- 
viously taken twelve hours was being done in 
five and a half hours by the same men, and 
with a consumption .of only 19} cwt of 
pulverised coal, as compared with 30 cwt. of 
large coal. Some seven years later, in 1876, 
Crampton® returned to the question of 
pulverised coal with a description of his 
mechanical puddling furnace, which had then 
been in successful use at Woolwich for more 
than two years. Many schemes for mech- 
anical puddling by means of revolving 
furnaces had already been tried, but never 
with much ‘success. The use of pulverised 
fuel simplified the problem to a great extent, 
and enabled Crampton to use a completely 
water-jacketed rotating furnace, which solved 
the practical difficulties that had baffled 
previous inventors. 

After the introduction of the Bessemer 
converter, and of the Siemens regenerative 
furnace, by either of which mild steel could be 
made in large quantities at a time, the pro- 
duction of sound ingots was the next problem 
to be faced. Bessemer had patented the 
scheme of expelling the gases by compressing 
the molten ingots in 1856, and the idea was 
taken up energetically by Sir Joseph Whit- 
worth, the fourth President of the Institution, 








5 Bessemer, H., 1861 “ Proc.,” I. Mech. E., page 133. 
ag remPton, T. R., 1876 “ Proc.,” I. Mech. E., page 
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to whose enterprise its exploitation in a prac- 
tical manner is almost entirely due. Whit- 
worth described ‘his process to the members 
in 1875.7 He caused the molten ingots to 
solidify under a hydraulic pressure of 6 to 
8 tons per square inch, which served both to 
expel the gases from the steel and to prevent 
piping, both of which had been the cause of 
much trouble. By this method he was pro- 
ducing perfectly flawless ingots for the large 
steel guns he was constructing for foreign 
nations, and which he was trying to convince 
our own Government were superior to the 
cast iron muzzle-loading weapons then being 
made for the Services at Woolwich. 

The Physical Nature of Iron and Steel.— 
In 1879 the Institution, to its lasting honour, 
established a Standing Research Committee 
of the Council, to advise upon and superin- 
tend corporate research work for the benefit 
of the whole profession. One of the first sub- 
committees it appointed was charged with 
the duty of investigating the causes under- 
lying the hardening of steel, about which 
some of the wildest theories prevailed. The 
Chairmaa of the sub-committee was Sir 
William Anderson, later a President of the 
Institution, and its eleven members included 
Sir William Roberts-Austen, Sir Frederick 
Abel, Professor David Hughes and the 
Russian metallurgist, D. Chernoff. The 
latter, who had already discovered the re- 
calescent points of steel, held the view that 
hardening was caused by the conservation of 


latent heat when the steel was cooled quickly. * 


Another theory of the time was that hardness 
was due to the carbon being converted into 
diamond. The Committee in its fitst repo 
seemed to favour the belief of Sir 
Anderson, that hardening and softening 
resulted from the expulsion and infiltration 
of gases from the atmosphere, and decided 
to test this by experiment. The theory was 
definitely disproved by Roberts-Austen in 
1881, and the next year the Committee had 
to report that they were “‘ as much as ever in 
the dark as to the actual causes of the harden- 
ing of steel.”” By 1883, however, experiments 
by Abel and Hughes convinced the Com- 
mittee that there was a form of iron carbide 
in hot steel that could be rendered permanent 
by sudden quenching, and by 1885 they 
announced the nature of the carbide and 
brought their work to an end.® 

‘ The Alloys Research Committee, of whose 


Jong and fruitful work the Institution may be 


justly proud, was appointed in 1889 under the 
direction of Sir William Roberts-Austen. Its 
first object was to investigate the properties 
of alloys of the non-ferrous metals, but steel 
also soon claimed its attention. Its sixth 
report, presented in 1904,° dealt in an 

ustive manner with the heat treatment 
of carbon steels. Hardening was stated 
definitely to be the result of allotropic 
changes, and the progress of metallurgical 
science—or, at least, of its nomenclature— 
will be evident from the presence of such 


‘ terms as a, 8 andy iron, ferrite, cementite, 


pearlite, austenite and martensite in the 
vocab’ of engineers of the time. The 
seventh report of the Committee,’ two years 
later, gave the results of an equally elaborate 
inv tion of a series of iron-nickel-manga- 
nese-carbon alloys by Sir Harold Carpenter, 
Sir Robert Hadfield and P. Longmuir, who 
dealt with the electrical and magnetic pro- 
perties of the alloys in addition to their 
behaviour under mechanical tests. Sir Robert 





7 Whitworth, Sir J., 1875 “‘ Proc.,” I. Mech. E., page 
268. 


8 Abel, Sir J., 1885 ‘‘ Proc.,” I. Mech. E., page 30. 

® Roberts- Austen, Sir W. C., and Gowland, W., 1904 
** Proc.,”’ I. Mech. E., page 7. 

10 Carpenter, H. C. H., Hadfield, R: A., and Long- 
muir, P., 1905 ‘‘ Proc.,” I. Mech. E., page 857. 
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Hadfield, a Past Vice-President of the Insti- 
tution, and the head of the works in Shef- 
field with which I have the honour to be con- 
nected, will always be remembered for his 
invention of manganese steel, and his work 
in connection with armour-piercing shells. 
Testing and Strength of Materials.—Since 
it is a primary function of iron and steel to 
resist deformation and fracture, the strength 
of these metals has always been a matter of 
great concern to the engineer. When I 
mention that, under the heading of “‘ Testing 
and Strength of Materials” in the subject 
index of our “ Proceedings,” there are listed 
almost exactly 200 separate papers or contri- 
butions, you will realise how large a place 
the subject has taken in our activities. You 
will also realise, I hope, how impossible it 
would be for me to refer to them in any 
detail. If these papers had been distributed 
at all evenly over the hundred years of our 
history, their number might still have been 
considered rather surprising, but the very 
earliest of them did not appear before 1878. 
This was a paper describing experiments on 
the strength of boilers. Four years then 
elapsed before the next, which was a descrip- 
tion of his new single-lever testing machines 
by Wicksteed,4 who later became our 
twenty-seventh President. Wicksteed was a 


leading maker of testing machines, and 


returned to the subject in 1886 with an 
account of his autographic recorder for draw- 
ing stress-strain curves of the specimen under 
test. 

The total number of papers concerned 
directly with testing only amounted to nine 
at the close of the last century. During the 
next decade an additional sixteen were con- 
tributed, and soon afterwards the real spate 
began. 

The concentration within the last twenty 
or thirty years of nearly all the papers dealing 
with the strength of metals must not be 
allowed to give the impression that our fore- 
fathers neglected testing. From a discussion 
on a paper by Wicksteed” in 1906, it appears 
that a testing machine for iron ship cables 
was being used in South Wales as early as 
1816. Another on almost modern lines, with 
a capacity of 130 tons, and equipped with 
hydraulic straining gear and lever measure- 
ment, was put to work there in 1829. The 
statement that wrought iron bars with an 
ultimate strength of 28 to 30 tons per square 
inch (measured on the original section) were 
being made in South Wales in those days 
would seem incredible, had it not been con- 
firmed by so high an authority as Sir William 
White, our twenty-fifth President, from his 
own experience of the strength of some of 
the early iron armour plates. In 1849 Eaton 
Hodgkinson, who was a very early honorary 
life member of the Institution, published 
stress-strain curves for cast iron in tension 
and compression,: Fairbairn, Robert Stephen- 
son and other leading engineers of those days 
were equally conversant with the general 
properties of iron, and Stephenson was 
certainly acquainted with the microscopical 
examination of its structure. Whitworth 
used a hydraulic machine for making tensile 
tests, employing standardised test pieces, and 
calculating the stresses from the pressure of 
the water Archibald Slate, as I have already 
mentioned, was making fatigue tests by 
1850, or more than twenty years in advance 
of the better-known work of Wohler in 
Germany. 


(To be continued) 





11 Wicksteed, J. H., 1882 ‘‘ Proc.,” I. Mech. E., page 
384, and 1886, page 27. 


12 Wicksteed, J. H., 1906 ‘‘ Proc.,” I. Mech. E., page 
543, 
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Machine 


NEW universal worm gear testing machine, 
now being made by the David Brown Tool 


Company, of Huddersfield, is illustrated in the 
accompanying engravings. It has been designed 
to provide an accurate, yet rapid, means of 


checking all dimensions upon which the per- 
formance and interchangeability of a worm 





WORM GEAR TESTING MACHINE 


depends, and for testing finished wheels in con- 
junction with a master worm, thus providing a 
rapid check to be made on the accuracy of the 
tooth contact. It incorporates a convenient 
means of meshing together individual pairs of 
worm gears for the purpose of these tests where 
the quantities involved do not warrant the 





BALL PITCH TEST 


expense of a master worm. The machine has an 
auxiliary slide at the rear of the bed, which is 
designed to accommodate the various worm 
testing instruments, all of which can be adapted 
without disturbing the headstock centres on the 
main bed. 

Tests which can be carried out on the machine 
are as follows :—Concertricity of the worm, 
thickness of worm thread, pressure angle of 
worm thread, pitch and indexing of worm 








threads, thiékness of worm wheel teeth and 
contact area on the worm wheel teeth. It takes 
worm shafts up to 30in long between the 
centres, and worms up to 6in diameter; the 
maximum centre distance possible between the 
worm and worm wheel being 12in. 

The bed embodies three horizontal slideways, 
two of whichare parallel 
to each other and the 
third at the rear at 
right angles to them. 
The main slide carries 
a pair of headstock 
centres for supporting 
the worm, and the one 
at right angles to it 
bears an adjustable 
arbor adaptor on which 
the worm wheel is 
mounted. The bed, 
supported by  three- 
point suspensions, is 
securely bolted toa rigid 
welded steel cabinet 
of box section, which 
provides ample cup- 
board accommodation 
for the accessories. One 
head-stock centre has 
a hand wheel for fine 
adjustment, whilst both 
of the headstocks them- 
selves can be locked 
on the slide in any 
position to suit the 
length and design of 
worm shaft. 

The slide carrying 
the worm wheel arbor 
is actuated through a 
traverse screw passing 
right across the bed of the machine. This screw 
has an operating hand wheel at each end, each 
wheel having a graduated dial, which, in con- 
junction with a vernier scale, enables the setting 
to be measured to 0:00lin or 0:0l1mm. A non- 
rotating arbor adaptor on top of the slide has a 
vertical adjustment of approximately lin. This 
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carrying the ball carriage can be slid along th 
bed and locked in any position. A py 

plunger forming part of the indicator contag, 
the worm, which is rotated by hand. Any error 
in concentricity is shown on the dial, which is 
graduated to 0-00lin or 0-01mm. 

For checking the thickness of the worm, 
thread a steel ball of selected diameter, at tached 
to a ball carriage, is inserted in the Space 
between two adjacent threads of a masty 
worm. The dial of the indicator is thei: set to 
zero. By replacing the master worm with the 
worm to be tested and inserting the bali gaug. 
between each pair of threads a comparison op 
the thread thickness may be obtained from the 
plus or minus readings on the dial. In a worm 
of normal design variation in thickness is multj. 
plied on the indicator by reason of the incling. 
tion of the sides of the thread. The indicator 
can be moved along the machine bed and 
further series of similar measurements taken, 

Where the scale of production does not justify 
a master worm, the initial check on the tooth 
thickness is made by means of a gear tooth 
caliper. 

For extreme accuracy in the measurement of 
the pressure angle the fixture illustrated below 
can be supplied. With this fixture the pressure 
angle is checked with a stylus passing down the 
flanks of the thread on a slide that is set to the 
correct angle by the sine bar method. The 
stylus registers any errors on a clock indicator, 

For testing the thickness of worm wheel 
teeth a double ball micrometer is provided, 
This instrument comprises a straight-edge 
carrying. two adjustable arms with spherical 
balls mounted on the extremities. One ball is 
rigidly secured to its arm, the other being 
mounted on a pivoted holder provided with a 
micrometer adjustment. The instrument is set 
in the first place to a master worm wheel, and 
ali other wheels to the same specification are 
made to give the same reading, so that, so far 
as tooth thickness is concerned, all will mesh 
similarly with an accurate worm. 

In testing a wheel for contact it is mounted 
on the worm wheel arbor by means of a suitable 
adaptor and brought in exact horizontal align- 
ment with the axis of a master worm. The 
height of the work adaptor is determined by a 
micrometer straight-edge, the lower surface of 
which is placed on the top surface of the 
adaptor. The micrometer head is then adjusted 
to touch a bar of known diameter mounted 
between the adjustable centres. Any error in 





PRESSURE ANGLE TEST 


adjustment is effected by rotation of a hand 
wheel with a graduated dial, by which settings 
can be made to 0-001lin or 0-01mm. 

When a worm is to be tested for concentricity 
it is first mounted between the centres and 
checked for concentricity by means of a clock 
indicator, mounted on ball carriages at right 
angles to each other, which is attached to the 
auxiliary slide and is adjustable to suit the 
diameter of the worm under test. The base 


the position of the adaptor can be corrected 
through the micrometer elevating nut. The 
wheel carriage is then moved towards the worm 
by rotation of one or other of the operating 
hand wheels until the gears are meshing at the 
correct centre distance. Red lead or prussian 
blue is then smeared over the worm thread and 
on the gears rotated by hand. The distribution 
of contact can be observed by the markings on 
the wheel teeth. 
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the conditions of 953 b.h.p. These rates are the net 
outputs after deducting ancillary power re- 
quired for the supercharging. 


Tor 


“ 8 the Maple Lodge Sewage Disposal Works 


































































































Nos. 1 and 2 engines will normally run on 
methane gas, their exhausts being utilised to 
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ARRANGEMENT OF SEWAGE DISPOSAL WORKS 


they will deal with the sewage of twelve 
local authorities, including St. Albans, Hemel 
Hempstead, Watford, Bushey, Chorleywood, 
Potters Bar and Rickmansworth, together 
with considerable parts of the adjoining rural 
districts. 

The Colne Valley Sewerage Board was con- 
stituted in 1937 and work on some of the new 
sewers, drainage channels and the access road 
to the Maple Lodge sewage disposal site at 
Maple Cross, near Rickmansworth, was started 
in 1938. When these were completed work on 
other contracts was started, but, owing to the 
war, work on the partially completed tanks and 
power-house was suspended late in 1940. Work 
was started again in May, 1946. 

The Maple Lodge works have been designed 
by Sandford Fawcett and Partners, the con- 
sulting engineers to the Board, to receive 
and treat, by the activated sludge process, the 
sewage from an ultimate population of 430,000 
to 450,000. The plant wili allow for a max- 
imum rate of flow of 240 gallons per day per 
person. Where economical and constructional 
considerations permit, the works are being built 
for a somewhat smaller initial population, with 
7 for extensions and additions at later 
cates, 

The whole of the sewage to be treated will 
have to be pumped and the main pumping 


The general arrangement of the new disposal 
works is shown in the diagram we reproduce 
above. : 

THE PowrER-HOUSE 

The power-house, which is now in an advanced 
state of construction, is some 200ft long by 
76ft wide. It will be equipped to supply all 
the power required for operating both the 
works and the pumping stations. It will house 
five, and ultimately six, oil/gas engines, each 
driving 750-kVA alternators, the generating 
voltage being 3:3kV. The initial demand for 
power will be about 3000kVA and the ultimate 
demand is expected to be in the region of 
4500kVA. 

The engines, which are being supplied by 
the National Gas and Oil Engine Company, 
Ltd., will normally run on methane gas, pro- 
duced by the digestion of sewage sludge, with a 
small injection quantity of oil for ignition 
purposes. They will be run up on compressed 
air at 350 lb pressure and start firing on diesel 
oil, the change-over to gas being simply accom- 
plished by throttling down the oil and, at the 
same time, injecting more methane gas. When 
supercharged, these engines will have a con- 
tinuous rating of 750 b.h.p. as against the 
normal rating of 660 b.h.p. They can, how- 
ever, have a one-hour rating under supercharge 





AERATION CHANNELS 


mately four, Reavell turbo-compressors will be 
installed. These compressors, running between 
1400 and 5500 r.p.m., will each be capable 
of delivering between 3000 cubic feet of air per 
minute at 6 Ib per square inch to 6500 cubic feet 
per minute at 9 lb per square inch. They will 
be driven by 3-3-kV, 320 h.p., Crompton 
Parkinson motors. 

Large automatically controlled panels in 
the power-house will show the flows, plant 
running and position of valves, &c., at the three 
automatic pumping stations at Juniper Hill, 
West Hyde and Maple Cross. On one panel the 
indicators of a comprehensive system of 
methane gas detection will instantly record 
any leakage in the gas supply mains. This 
apparatus is connected to six points in the 
mains system and will sound an alarm when 
leakage is recorded ; if necessary, it will auto- 
matically operate air valves for scouring the 
channels in which the mains are laid. 

As the site is situated in a valley and there is 
a considerable amount of water around, dense 
fog is experienced during the winter months. 
In order to avoid any shut-down due to the 
possibility of choking the air filters, an instru- 
ment will be installed to record the pressure 
drop across the filters. Should dangerous 
limits be reached a damper flow will auto- 
matically be opened to pass air round the filters 
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and an alarm will be sounded in the power- 
house. 


SLuDGE PuMPING STATION 


The sludge pumping station will be 94ft long 
and 46ft wide; its basement and sumps are 
now under construction. It will serve as a 
central pumping station for the whole of the 
sewage disposal works and will have eight 
electrically driven pumps installed. Four 
vertical, double-ram, variable-stroke sludge 
pumps, by operating manually a system of 
valves and manifolds, will perform the following 
duties :— 

Pumping of raw sludge from the raw sludge 
sump to the sludge digestion tanks. 

Transference of partly digested sludge from 
one digest’on tenks to another, either by direct 
suction or vid the raw sludge pump. 

Pumping out the sludge hoppers of the 
primary sedimentation and storm water tanks 
by direct suction (these are too low for gravita- 
tion to the sumps at the pumping station). 

Pumping out the lower parts of the final 
settlement tanks ‘by direct suction (these are 
also too low for gravitation to the sumps at the 
pumping station). 

Pumping works sewage from the sewage 
sump to the works inlet channel. 

Two horizontal activated sludge pumps with 
automatic control and capable of dealing with 
9000 g.p.m. of water when operating in parallel 
at maximum speed will be used for transferring 
activated sludge from the sump to the aeration 
channels. 
matic control will be able to deal with 12,000 
g.p.m. of water when in parallel, and be used 
as a standby for the activated sludge pumps. 
These pumps are intended for pumping settled 

sewage, decanted from the storm water and 
other tanks, from the storm water sump back 
to the inlet to the works for treatment. 


SEwaGE TREATMENT EQUIPMENT 


Much constructional work remains to be done 
before these disposal works are completed, but 
the following notes in conjunction with the 
diagram on the previous page will give an 
impression of the plant layout and progress to 
date. 

Four grit channels of the parabolic cross- 
sectional type, to give, in conjunction with 
venturi flume outlets, constant velocity at all 
ranges of flow, will be constructed to receive the 
discharge of the various pumping mains. Con- 
struction of these units has not yet commenced. 
The grit will be discharged from the bottom 
of the channels and will be washed in an 
elevated tank and, when free of polluting matter, 
will be carried by water to an old ballast lake. 
Sewage leaving the grit channels will pass 
through a venturi flume, where flows in excess 
of three times the dry weather flow will be 
separated and sent to the storm water tanks. 
The normal flow of sewage will then be passed 
through one or more of three comminutors, 
where solids will be shredded or disintegrated. 

The four sedimentation and three storm 
water tanks, each 272ft long by 52ft wide and 
averaging 12ft deep, are approaching com- 
pletion, except at the inlet ends, where the 
sludge hoppers will be situated. The present 
storm water tanks will ultimately be used as 
sedimentation tanks, and up to four more storm 
water tanks can be constructed if found 
necessary. “‘ Mieder” scrapers will be used 
for removing the sludge from the tanks. 

The settled sewage will pass to eight aeration 
tanks on the opposite side of the central works 
road. Each tank consists of two “ legs,’’ each 
308ft long, 15ft wide and 1dft deep. The tanks 
will be equipped with activated sludge aeration 
tiles on the “ridge and furrow”’ principle. 
One tank can be used for re-aerating the acti- 
vated sludge, if desired. ‘Two of the tanks are 
nearly complete and the floors for the rest are 
finished. Provision is made for another four 
tanks in the future. The mixed liquor from 
the aeration tanks will be passed to twelve final 
settling tanks, 60ft in diameter with 30 deg. 
sloping bottoms, the side water depth being 8ft ; 
the tanks will be equipped with ‘“ Hartley ” 
ring type scrapers. Some of the tanks are 
approaching completion, while others are in 
various stages of construction. Two of the 


Two storm water pumps with auto- | 
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tanks will be specially equipped to produce 
surplus activated sludge with about half the 
usual water content, either from the mixed 
liquor or the re-activated sludge. Ultimately 
there will be sixteen tanks. The effluent from 
the final settling tanks will be discharged over 
a weir into channels leading to the River Colne. 

The sludge disposal plant will, it is stated, 
be the first of its kind to be put into operation in 
this country and is to be installed by the Dorr. 
Oliver Company, Ltd. 

The sludge from the sedimentation tanks will 
be pumped to three primary digestion tanks, 
76ft in diameter and 32ft deep, which will be 
heated with coils, using the cooling water from 
the engines in the power-house. The digested 
sludge will be passed to a storage tank of similar 
design but unheated. All four tanks will be 
fitted with floating gas holders and Dorr-Oliver 
stirrers. .The gas produced by the digesting 
sludge will be pumped to the power-house to 
operate the engines. Surplus activated sludge 
will not be sent to the digestion tanks. These 
tanks are in various stages of early construction. 

The digested sludge will be elutriated with 
effluent in two stages, i.e., the soluble salts 
produced during digestion will be washed out, 
the effluent being returned for treatment. The 
elutriated sludge and the surplus activated 
sludge will be conditioned with chlorinated 
copperas (produced by treating ferrous sulphate 
solution with chlorine gas) and filtered on 
Oliver drum vacuum filters. The resulting wet 
cake will be flash-dried in Raymond plants and 
it is expected that the granular dried sludge 
should find a ready sale for nitrogenous ferti- 
liser manufacture ; otherwise it can be burnt 
in the furnaces to save fuel. 

The sludge filter, incinerator and conditioner 
buildings, copperas store, elutriation tanks, 
&c., have not yet been started. They will be 
situated at the eastern end of the works central 
road. 

SEwaGE PuMPING STATIONS 

The Juniper Hill pumping station is being 
built approximately 14 miles to the north-east 
of the main works and it will pump the sludge 
through 48in diameter rising mains to the main 
disposal works for treatment. 

To deal with the varying flows, nine 27 h.p. 
dry weather flow pumps and four 75 h.p. storm 
water pumps will be installed. The dry weather 
flow pumps will operate automatically at two 
speeds, 500 r.p.m. and 750 r.p.m. through Ever- 
shed and Vignoles ‘‘ No Flote”’ equipment, 
which in turn will be automatically controlled 
by the varying sump levels. Running con- 
ditions in the pumping station will be indicated 
on a control diagram board in the main power- 
house. This diagram will be comprehensive 
and show the positions of the main operating 
valves, pump speeds and the amount of sewage 
flow. This station will be entirely automatic 
and will not be staffed. Power will be sup- 
plied to this station at 3000 volts, through 
a ring main from the power house. 

The Maple Cross pumping station will be 
built off the approach road to the main works, 
and the West Hyde pumping station approxi- 
mately 1 mile to the north-west. These two 
stations will pump the sludge collected from 
aréas not served’ by the Board’s trunk sewers 
to- the main disposal works for treatment. 
When completed, there will be five vertical 
pumps, each capable of delivering 1000 gallons 
per minute, installed in the West Hyde pumping 

station, and three vertical pumps, each capable 
of delivering 700 gallons per minute, installed 
in the Maple Cross pumping station. Power to 
these stations is supplied through the 400-V 
switchboard in the main power-house and 
will be automatically controlled. 


a Tene 


H.V, Distrrsution SwircuGEsR.—In THE Enai- 
ngER of July 11, 1947, we gave details of the new 
““ALA.1” class of switchgear, introduced by 
Crompton Parkinson, Ltd., and available for 
150MVA at 6-6kV and 11kV, normal current 600A. 
We are now informed that as the result of further 
investigations a new equipment, developed for 
250MA at 11kV, 600A normal current has been 
added to the range. It is generally similar to the 
150-MVA equipment, and the overall dimensions are 
exactly the same, 6ft 2in by 4ft 6$in by Ift 10}in. 
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Manufacture and Application 
of Sintered Carbides* 


APPLICATION IN INDUSTRY 
By H. ECKERSLEY, A.I.Mech.E., M.1.P.B. 

THE application of sintered carbide Cutting 
tools in engineering production has been famj). 
iar to machine shop people and the wire draw; 
industry for approximately eighteen year, 
and experience, therefore, is widespread, It 
will not be out of place, however, to elaborate 
on the necessity for discrimination in the choieg 
of grades for cutting various materials, par. 
ticularly in view of the inclusion of materials 
hitherto unfamiliar to the general type of work 
going through the averagemachine s},ops, 

As has already been. pointed out, sintered 
carbide tools should be divided broadly into 
two types—straight tungsten carbide and 
tungsten carbide with other alloyed clements, 
The first-named is generally used in machining 
cast iron, non-ferrous alloys, plastics, ashes 
wood, stone, glass and other materials where 
extreme abrasion is experienced, whereas jt 
has been found that steel alloys containing 
some percentage of tungsten, chrome, nickel 
or molybdenum require to be cut with tungsten 
carbide having an addition of titanium. This 
is to combat the tendency for build-up of 
swarf dust on the cutting edge, leading to 
rapid breakdown due partly to change in 
direction of chip pressure on the cutting 
edge. It is also important to recognise the 





Fig. 5—Milling Aluminium Crank Case 


necessity for choosing correct tool shapes for 
maximum life. A tool with the cutting edge 
at right angles to the axis of the workpiece 
for turning, for example, has not the same 
metal-removing capacity between grinds as 
a tool with the cutting edge pitched at 45 
deg. to the axis of the work. The reason 
lies in the distribution of pressure along the 
cutting edge being such that in the first case 
unit pressure is very much higher than in the 
second case. It is obviously desirable that the 
unit pressure be kept at a minimum, dependent 
upon the requirements of the cut on the job. 
A good example of the necessity for considera- 
tion of this point is the turning of chilled iron 
rolls and glass, both being hard and brittle 
materials. 

It was common practice in the days when 
high speed tools were used on this kind of work 
to run at speeds in the neighbourhood of 4ft 
per minute in the case of chilled iron rolls, 
whilst glass was turned at speeds in the neigh- 
bourhood of 20ft to 60ft per minute. On 
the better type of roll turning lathe, tools are 
used with a length of cut approximately five 
times greater than the actual depth of cut. 
The adoption of sintered carbide tools for this 
operation has enabled speeds up to 25ft per 
minute to be obtained with an additional 


* Abridged. From papers presented to the Institution 
of Production Engineers. 
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ioreage Of life of approximately three times, 
giving ® net overall improvement in perfor- 
mance of twenty-four to one; similar improve- 
ents were Obtained in the glass industry. 

There is &@ growing tendency for cutting tools 
to be used employing primary and secondary 
top take, the object of which is primarily 
ne of standardisation of top rakes at 8 deg. 
in most. cases, so that where a reduction in 
top rake is necessary for cutting the harder 
materials, the top rake existing on the tool 
can be treated as a secondary top rake and a 
primary top rake ground on the tool by a 
simple operation, producing the equivalent of 
4 land not more than perhaps yin in width 
in which case the tool will cut with a reduced 
horsepower consumption. This method has 
the advantage of simplicity in reconditioning 
anda land can be finally lapped with a diamond 
wheel having a fine diamond grain size to pro- 
vide a superfine finish, which in turn again 
reduces horsepower consumption and increases 
life of the cutting edge. 

An interesting development in milling has 
been the application of sintered carbides to 
the machining of aluminium alloys. In this 
material, astonishing results have been ob- 
tained, milling feeds up to 15ft per minute being 
possible, with cutting speeds “P to the maxi- 
mum @ machine can produce. A milling opera- 
tion, carried out for over three years during 
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struction of the cutter employs solid tungsten 
carbide blades, fixed by a wedge and screw in 
a tough steel body. This is a recent develop- 
ment arising out of the considerable experience 
of milling a wide variety of materials since 
1939. One of the inherent disadvantages of 
tungsten carbide cutters in the past has resulted 
from the stresses in the tip induced by brazing 
the tungsten carbide to a steel shank. The 
solid tungsten carbide blade is obviously free 
of such stresses and it has been proved that 
heavier tooth loading can be employed in this 
case than with the brazed tip type of cutter. 
Extensive experience and application on a 
wide variety of materials has also proved that 
the negative helix angle is extremely important 
in milling, and this design of cutter employs 
that principle. The radial rakes, however, 
are positive so that cutter “‘A’”’ (see Fig. 6) 
can be used on cast iron and non-ferrous 
materials, such as brass, phosphor bronze, 
&c., without modification. Where higher 
cutting pressures are encountered, however, 
such as in the machining of medium and high 
tensile steels, a zero or negative radial top 
rake can be employed by modification of the 
cutting edge with a simple lapping operation, 
producing a land of 0-03in wide, or thereabouts. 

In this case fewer teeth are usually required 
as shown in cutter “ B,” because the cutting 
speeds employed with cutter “A” are usually 





Fic. 6—Face Milling Cutter 


the war in an aircraft factory, employed 
carbide cutters running at 9500ft per minute, 
with a feed rate of 3ft per minute, the feed 
rate being limited by the design of the machine 
tool feed box. Under these circumstances, 
200 hours continuous milling between re-laps 
of the cutter were established practice through- 
out the period. 

The set-up in Fig. 5 illustrates the appli- 
cation of a milling cutter in the machining 
of aluminium alloy motor-car crankcases, 
cutting at approximately 4000ft per minute, 
with a feed rate of 60in per minute. Cutter 
life between re-laps is in the neighbourhood of 
two months in this instance. A fly-wheel is 
shown mounted behind the cutter, but it is 
not strictly necessary where high peripheric 
speeds are obtainable, when the milling cutter 
body provides fly-wheel effect. Similar effi- 
ciency is, of course, obtainable in turning and 
other operations using cemented carbide tools, 
but no one need ever fear running at too high 
a cutting speed on any aluminium alloy under 
any kind of machining condition. The cutting 
speed is not a limiting factor of performance. 
At the present moment machine spindle speeds 
are far too low to enable tungsten carbide tools 
to be exploited to the maximum, but even so, 
good modern machine tools will show astonish- 
ing increase in output where tungsten carbide 
1s used on such materials. General practice 
18 to run at the top speed at which the machine 
18 capable of running. Milling machines invari- 
ably run with the top feed employed, whilst 
lathes can employ feeds up to the maximum 
the job will stand. Horsepower consumption 
18 usually in the neighbourhood of 10 cubic 
inches of metal removed per horsepower per 
mmnute, employing a true top rake of 15 deg. 
positive. Titanium grades are usually used in 
cutting aluminium alloys, to combat the 
tendency for “ build-up” of the swarf dust 
on the cutting edge. 

Anew design of face milling cutter employs 
the principle of primary and secondary top 
takes, where these are necessary. The con- 


in the neighbourhood of 250ft per minute, 
in the case of cast iron, up to about 400ft 
per minute for non-ferrous materials other 
than aluminium alloys, whilst steel is usually 
cut at speeds between 400ft per minute, up 
to 1000ft per minute and therefore the obtain- 
able feed rate per revolution of the cutter is 
approximately double in the case of cutter 
*“B” as compared with cutter “A.” Reduc- 
tion in the number of teeth, therefore, is desirable 
as the feed rate per tooth will usually be simi'ar 
in each case. 

Aluminium alloys can also be machined with 
a cutter of type “‘ B ” in which case, of course, 
the positive radial rake will be employed, at 
the maximum possible cutting speed, with a 
feed per tooth not less than 0-005in. 

In a cutter for light slab milling with depth 
of cut up to about xin, tungsten carbide 
inserts in the form of woodruff keys are employed 
brazed in position in milled slots. The teeth 
are so laid in the cutter that at the entry 
end of the cutter negative radial rake exists 
and this gradually changes throughout the 
length of the helix, becoming positive radial 
rake at the exit end of the cutter. This assists 
the removal of chips with minimum horse- 
power consumption and the cutter is quite 
successful under suitable conditions. No 
keyway is necessary to drive the cutter, even 
though the tooth loading is high, and length 
of engagement of the cutter is great, indicating 
the smoothness of cut during revolution. 

The sheet metal and wire industries employ 
rolls of various types for several purposes ; 
the abrasion of some types of this work is 
exceedingly high and the application of 
tungsten carbide to certain tools has been most 
successful. 

The attachment of the tungsten carbide by 
the orthodox method of brazing is entirely 
unsatisfactory because of the risk of pockets 
in the brazing film reducing the total area of 
support of the tungsten carbide. The metal- 
to-metal direct contact is achieved by using 
the deep freezing process on the core, so that 
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an interference fit is obtained when the core 
regains room temperature. 

Because of the high compression strength 
of tungsten carbide, it has been found in 
many cases that great. reductions in strip 
thicknesses are possible with tungsten carbide 
rolls, with consequently fewer passes to obtain 
the final strip size. The life of these rolls is 
greatly in excess of that of steel rolls and instal- 
lation in many factories has shown consider- 
able economy following their adoption. 

There has also been considerable miscon- 
ception regarding the ability of tungsten car- 
bide to withstand shock and examples were 
given by the author to prove the economy 
of tungsten carbide under shock loading con- 
ditions where the tool is correctly designed to 
withstand that shock. 

Press tools are an economical investment in 
tungsten carbide. It is usual in blanking and 
piercing tools of this nature to incorporate 
tools in a die set with built-in tungsten carbide 
pillars and bushes for maximum life of the 
punch and die. Press tools for blanking and 
piercing are now in use in a number of factories 
producing laminations and similar parts, both 
here and in the U.S.A., and have proved to 
be economical applications of tungsten carbide. 
Although the first cost is relatively high, 
being approximately four times that of steel 
tools of similar design, life advantage from ten 
to fifty times is regularly proved. 

Other developments since the war have 
included the production of percussion rock 
drills for use in mines and quarries, where 
granite and other hard rocks are encountered 
when drilling for shot blast holes. Penetration 
of a drill of this type is approximately 1800ft, 
as compared with 25ft for the best possible 
steel drill rod. 

The foregoing examples of percussion load- 
ing on tungsten carbide is an indication of the 
qualities of physical properties outlined in 
the graph in Fig. 4 of the first part of the 
paper. Tungsten carbide may break if load- 
ing is eccentric or localised on the cutting edge, 
but if the direction of pressure can be arranged 
in such a way that the body of the tungsten 
carbide metal can absorb the load, then tung- 
sten carbide has high resistance which can 
be exploited in many directions. 

Tungsten carbide is now applied very widely 
to cutting tools employing fine cuts, such as 
those experienced in jig boring and on watch- 
makers’ lathes, Swiss automatics, &c. It is 
good practice in cases of this kind to super- 
lap the cutting edges of the tools, using a 400 
grit diamond wheel. Finishing a tool in this 
fashion results invariably in a life increase of 
three times or thereabouts, enabling tolerances 
to be maintained over a very much longer 
period. 

Tungsten carbide is now used in textile 
machinery producing yarns in flax, jute and 
sisal, with resistance to wear superior to that 
obtained with glass and synthetic materials. 
Other examples where life increase justifies 
the expense of tungsten carbide are as follows : 
feeder discs and fingers for press tool stock 
and wearing strips in reciprocating parts ; 
tools for making springs and other wire pro- 
ducts where high abrasion in bending wire is 
encountered ; balls for hardness testing instru- 
ments are made in tungsten carbide, produced 
to tolerances of 0:000lin; drawing dies for 
wire, bar and tube; gauges of all types; 
wear strips for use in conjunction with standard 
slip gauges and very many more applications. 

It is now possible to produce welding rods 
in the form of tube filled with crushed cast 
carbide, and which can be used for hard- 
facing surfaces which do not require subse- 
quent machining. It is not too easy to deposit 
this material without risk of porosity, which 
might interfere with the correct functioning 
of a machined surface, so that its application is 
generally confined to earthworking tools and 
the like. The characteristics of these filled 
rods are such that high resistance to abrasion 
is an outstanding feature of their application, 
but resistance to high concentrated pressure, 
as experienced in cutting tools, is not good in 
the deposited material. Where the material 
can be deposited with considerable skill, 
grinding with silicon-carbide wheels or diamond 
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impregnated wheels may produce a surface 
suitable for certain cases where sliding friction 
is experienced. 

In conclusion, the author suggests that only 
a fringe of the field for use of tungsten carbides 
and their variants has so far been touched, 
and the examples given in this paper may serve 
to justify this claim. Only a representative 
selection of applications has been possible, 
but they may serve to show the scope of tung- 
sten carbide in industrial fields. In these days 
of manpower shortage it is essential to conserve 
all effort and to increase productive capacity 
to the limit and tungsten carbide provides a 
generous means of achieving these ambitions. 





The Whitehaven Colliery 
Disaster 


H.M. Cuier Inspector oF Minzes, Mr. A. 
M. Bryan, has submitted to the Minister of 
Fuel and Power an interim report on the causes 
of and circumstances attending the explosion 
which occurred at the Whitehaven ‘‘ William ”’ 
Colliery, Cumberland, on August 15th, and 
which resulted in the loss of 104 lives. Mr. 
Bryan’s inquiry into this disaster was com- 
pleted on October 10th, and he has considered 
it necessary to present this preliminary report 
because of the danger portending in other 
pits where a practice similar to that which 
led to this explosion is in operation. 

The report says that all the technical experts 
who gave evidence at the inquiry were unani- 
mous that the explosion originated with the 
firing of a charge of sheathed permitted explo- 
sive placed in a shot-hole drilled in the roof 
and directed towards the waste behind and 
immediately contiguous to a longwall machine- 
cut conveyor face in the Six-Quarters Seam. 
The shot-hole in question passed through a 
roof break and the inner end of the hole either 
made contact with, or was in very close proxi- 
mity to a bed-separation cavity containing 
inflammable gas, which was continuous with 
a larger accumulation of explosive gas in the 
inaccessible waste. The firing of the shot 
ignited the gas in the bed-separation cavity. 
After burning slowly for a short interval of 
time, the flame reached the larger accumulation 
of gas in the waste and there was a violent 
explosion, which was eventually arrested a 
considerable distance from the point of origin 
by lack of fuel, largely owing to the liberal 
way in which the roadways had been ireated 
with stone dust. Contrary to the require- 
ments of the Explosives in Coal Mines Order, 
the shot-firer who charged and fired the shot, 
and who lost his life in the explosion, had no 
seraper or other means of detecting breaks in 
the hole and, therefore, could not have examined 
the hole for breaks running along or across 
it prior to charging it. This, the report says, 
was a grave omission. The condition of the 
break as examined after the shot had been 
fired was such that its presence should easily 
have been detected by a reasonably careful 
examination. Whether the condition of the 
break before the firing of the shot was such 
that it could have been readily detected by the 
type of scraper in use is a matter for conjecture. 

Until such time as the present statutory 
requirements in relation to shot-firing have 
been suitably amended or extended, Mr. 
Bryan recommends that, in all coal mines 
where shot-firing is now practised in the roof 
of longwall faces in close proximity to inacces- 
sible wastes containing or likely to contain 
inflammable gas in such quantities as to be 
indicative of danger, the management should 
consider now the taking of one or other or all 
of the following steps: prohibiting the prac- 
tice of shot-firing by explosives and adopt other 
measures for doing the work required; keep- 
ing the wastes as clear as possible from dan- 
gerous accumulations of firedamp, end strength- 
ening the system of support and roof control 
not only to prevent as far as practicable the 
formation of roof breaks and bed-separation 
cavities, but also to encourage the roof in 
the wastes to break down regularly as the 
temporary supports are withdrawn. 

The report adds that it was clear from the 
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evidence given at the inquiry, that not enough 
thought and attention were given to the whole 
business of the storage, use and handling of 
explosives, and shot-firing practice in general. 
Among other things, it was disclosed in evidence 
that in the district where the explosion origi- 
nated, the day-shift deputy on the day of the 
explosion had fired forty-two shots in addition 
to performing his statutory duties, and that 
the number of shot-holes required and their 
position were left to the discretion of the hole- 
borers. Mr. Bryan recommends therefore 
that at all collieries where explosives are used, 
a thorough investigation into shot-firing prac- 
tice should be made by a superior official of 
the mine who, thereafter, should be given the 
direct responsibility for seeing that everything 
is done in accordance with the best practice. 
In this connection it should not be overlooked 
that much valuable advice can be obtained on 
many of these matters from the technical 
mining engineers on the staff of the manu- 
facturers of explosives and detonators. Finally, 
it is recommended that it should be made a 
statutory requirement that the maximum 
number of shots which it is permissible for shot- 
firers and deputies, respectively, to fire, should 
be fixed for each district of the mine after a 
trial made under working conditions, both in 
respect of the number of shots per statutory 
shift and per hour during the shift. These 
trials should have regard, in the case of a 
deputy, to his primary responsibility to carry 
out his statutory duties, and, in the case of 
both shot-firers and deputies, to any additional 
duties which may be assigned to them. 





Flight Test of the “‘ Mamba” 
Propeller-Gas Turbine Engine 


A SINGLE Armstrong-Siddeley “* Mamba ”’ gas 
turbine-propeller engine made its first flight at 
Hamble on October 14th, in a suitably modified 
** Lancaster ’’ aircraft. As is indicated in the 
accompanying engraving, the “* Mamba” was 
fitted in addition to the four normal “‘ Merlin ” 
engines, by mounting it in the nose of the 
fuselage. The “Mamba” was arranged to 
drive a three-bladed de Havilland airscrew of 
10ft diameter. It is understood that the engine 
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behaved very satisfactorily and that a flight of 
three hours’ duration was made. Later the 
machine was flown to Coventry, where flight 
testing is now going on. 

Reference has alreddy been made in these 
columns to the “Mamba” unit. It is a small 
axial-flow gas turbine driving a_ propeller 
through a reduction gear, and is designed to 
give 1010 b.h.p. at sea level, plus 320 lb static 
thrust at 14,500 r.p.m. Air passes through an 
annular intake immediately behind the pro- 
peller spinner into an axial-flow compressor. 
Thence the air goes through six combustion 


UNIT IN NOSE OF ‘LANCASTER’ AIRCRAFT 
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chambers and through the turbine and jg dig 
charged through a fixed-area propelling nozzle, 
Over the circular cowling the maximyy, 
diameter is but 29 #in, and the unit weighs q 
and without propeller 760 1b. Its small dig. 
meter and low weight make it particularly gyjt. 
able for twin-engine feeder line aircraft and als 
make possible the installation of four small 
units instead of two large ones in main ling 
aircraft, thereby increasing the safety factor, 





A Small Grinding Machine 


A USEFUL little grinding machine, known ag 
the ** Merlin,” with a wide range of application 
in @ small general workshop or a garage, is 
now being supplied by E. H. Jones (Machine 
Tools), Ltd., Edgware Road, Hendon, N.W.9, 

As illustrated below, the machine is arranged 
for bench mounting, but it can also be supplied 
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complete with a suitable floor stand. It has 
a substantial cast base, on which is mounted 
a wheelhead slide, incorporating means of 
hand-operated Cross 
feed, and a work-head 


slide having hand 
operated — longitudinal 
feed. 


The wheelhead spin- 
dle, which is driven by 
a $ hp. motor, is 
mounted on two adjust- 
able ball thrust journal 
bearings and carries a 
grinding wheel at each 
end. An adjustable rest 
projecting from the end 
of the machine can be 
used to support work 
when using the outer 
grinding wheel. 

The workhead spindle 
is friction driven 
through a flexible shaft 
from the main motor. 
With this friction drive 
the spindle can _ be 
rotated in either diree- 
tion and at speeds from 
80 r.p.m. to 120 r.p.m. 
The spindle is bored 
to take work up to jin 
diameter throughout its 
full length. On one end of the spindle is mounted 
a@ gin capacity drill chuck and on the other a 
4in, three-jaw  self-centring chuck.  Lither 
chuck can be brought into its operative position 
in respect to the grinding wheel by releasing 4 
lock and rotating the workhead. The base of 
the workhead is graduated in degrees to enable 
its setting for grinding tapers to a predetermined 
angle. 

The wheelhead cross feed and the workhead 
longitudinal feed leadscrews are totally enclosed 
and graduated dials in their hand-wheels can 
be used for precision setting purposes. 
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Blectric Traction Equipment 
for Holland 


We have received some interesting details 
of the traction motors, gears and pantagraphs 
that are being supplied by the Metropolitan- 
yickers Electrical Company, Ltd., Trafford 
Park, Manchester, for installation in high- 
speed motor-coach stock on the Netherlands 

Jenys. 
pene with an output of ‘235 h.p. 
on the one-hour rating, are box-frame, axle- 
hung machines. They are self-ventilated, 
air being drawn from inside the coaches through 
fexible ducting attached to the motor air 
inlet openings.” The line voltage is 1350V 
and the motors are connected permanently 
in pairs in series, so that each motor, though 
insulated for 1500V, has only 675V across its 
terminals. Field weakening is provided and is 
obtained by tapping the motor field. An 
uusual feature of the mechanical design of 
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DETAILS OF RESILIENT GEAR WHEEL 


the motors is that they can accommodate 
axle bearings of either the sleeve or the roller 


"ihe gears, 556 sets of which are being supplied, 
will have a ratio of 22 : 57, and will be of resilient 
construction, with a hardened and ground 
pinion engaging with a resilient gear wheel. 
It will be seen from the accompanying engrav- 
ing that the gear rim has inward projecting 
lugs, which house resilient rubber units. The 
gear wheel centre and the rim are located with 
respect to one another by accurately ground 
steel pins, which are pressed through the holes 
in the arms of the gear wheel centre and through 
the centre holes of the resilient units. A clear- 
ance is provided between the extremities of 
the centre arms and the inside of the gear- 
wheel rim. With this arrangement all loads 
transmitted between the gear wheel and axle 
must pass through the resilient units. 

The current collectors are single-shoe panta- 
graphs, having an operating height range of 
approximately 8ft, and equipped with carbon 
contact strips. The single collector shoe 
has a contact pressure of 16 lb, which is constant 
throughout the whole of the height range. 
The collector shoe is supported by a spring- 
and-link system, which allows a small vertical 
movement independently of the main panta- 
graph structure; this low-inertia suspension 
enables continuous contact to be maintained 
when there are sudden changes in height of 
the overhead wire. 

Raising of the pantagraph is controlled so 
that when air is admitted to the cylinder it 
rises slowly and makes contact with the 
overhead wire without any bounce. Conversely, 
when the pantagraph is being lowered, it falls 
rapidly at first and then slows down, eventually 
reaching the closed position without impact. 
Although the pantagraph structure. is. rigid 
and strong, the weight of the moving parts 
18 very low, permitting a high upward accelera- 
tion, which allows continuous contact to be 
maintained with an overhead wire of rapidly 
varying height. 

—_———__>—__—_ 


Instrrution or Mrntno EnGrineers.~ The Council 
of the Institution of Mining Engineers has unanim- 
ously elected Professor J. A. S. Ritson as President 

t the ood 1948-49, in succession to Professor 

ay. 
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American Engineering News 


Uplift Pressures on Dams 


Design and construction of dams is 
now one of the principal lines of hydraulic 
engineering in the United States, and a factor 
which is now receiving considerable attention 
is the occurrence of excessive uplift pressures 
at the downstream toe of the structure. Con- 
ventional methods of controlling seepage under 
the dam were found inadequate in some 
cases, and the engineers of the War Depart- 
ment—having jurisdiction over flood-control 
dams—developed a new system of under- 
drainage to meet troublesome conditions at 
two of these dams. At the Fort Peck 
earth dam, steel sheet piling had been 
driven to a depth of 150ft below the base 
of the dam, but considerable seepage still 
occurred at a depth of about 200ft. Experi- 
mental relief wells were sunk to depths as 
great as 150ft, and lined with perforated steel 
pipe. Corrosion and destruction of the pipes 
was more rapid than expected, and in the 
latest protective works the new 10in wells 
are lined with perforated wood-stave pipe 
of 6in inside diameter, wrapped with wire 
netting. The 10in steel pipe driven to form 
the well was withdrawn after the wooden pipe 
had been placed. Flow from the wells averages 
0-5 cubie feet per second for each well, and 
the water is discharged into an open drainage 
ditch. At the Sardis earth dam toe pressures 
equivalent to 15ft head with a head of only 
45ft on the upstream face required an enlarge- 
ment of the original drainage facilities. Vertical 
wells were put down to depths of 50ft, and 
were supplemented by transverse horizontal 
drains of perforated concrete pipe. All drains 
discharged into a concrete ditch or channel. 
This method proved inadequate, and metal 
screens and riser pipes had a short life, owing 
to the corrosive nature of the water. For 
permanence, the new 6in wells are of creosoted 
wood-stave pipe, sunk to about 40ft below the 
bottom of the collecting ditch, the concrete 
lining of which was made with sulphate- 
resistant cement. 


Improvements in Mining Practice 

With the increase in depth of mine 
workings in the United States, there comes the 
question of how to recover these deep deposits 
with the same costs as those attained in open-cut 
ini Miners of iron ores, for example, must 
either find new deposits amenable to present 
methods of mining or develop new mining 
methods for deep deposits. As to open-cut 
mining, there are possibilities of increasing 
the depth to which such cuttings may be 
extended, or of increasing the percentage of ore 
recoverable, or of decreasing the amount of 
overburden to be handled. These possibilities 
include the design and use of new loading and 
haulage equipment, and the development of 
combinations of open-cut and underground 
workings. Increase in mining efficiency result 
automatically in increased ore reserves without 
increasing cost. One method is to increase the 
size of openings so that power shovels with 
3 to 4-yard buckets and railway cars of 30 to 
50 tons capacity or large motor trucks or 
lorries may be used underground. High labour 
costs, competition for labour, and men’s 
objections to back-breaking work are resulting 
in changes in mining methods, including the 
rapidly increasing use of mucking and loading 
machines. Mine managers are realising that 
the odds in favour of @ machine doing more 
work than a miner are about 800 to 1. Poor 
ventilation and lighting and lack of power 
combine to loss of working time and increased 
cost of output. The general lesson is that 
economy and better labour relations follow 
expenditures in changes of methods, installing 
man hoists (where men have to climb 200ft 
or more to their working places), and improving 
ventilation. All these tend to make conditions 
easier and more pleasant for the men, especially 
in substituting mechanical equipment for 
physical effort. Production rates are given 
as 2 to 32 tons per man per day in underground 
working and up to 60 tons in open-cut mines. 
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Not only is experimental research being carried 
on, but actual changes are being made in 
methods and machinery. 


Milling Lead-Zinc Ores 

Special problems in milling. are pre- 
sented by the ore from the Iron King mine in 
Arizona, U.S.A., which is very hard and has a . 
very fine crystalline structure. This latter 
feature causes much interlocking of minerals, 
especially between the gold and pyrites and 
between the sphalerite and the pyrites. 
Recovery of gold is highly important in the 
metallurgical problem. While the gold is 
free, it is observed only under high magnifica- 
tion, and as some of it is tarnished this condi- 
tion makes recovery difficult. Under former 
bulk flotation the ore was ground fine enough 
to liberate as much gold, silver and lead as 
possible, treating for the production of lead 
concentrate, zine concentrate and pyrites 
concentrate. As recovery of gold by bulk 
concentration was not satisfactory, a change 
was made to differential concentration, and 
a cyanide plant was installed to treat the zinc 
tailings for additional recovery of gold. This 
was changed later to treatment by Wilfley 
tables for the production of pyrites concentrate. 
From a 100-ton stock bin the ore is fed by a 
belt conveyor to a grizzly or screen, the 2in 
output of which is delivered by another belt 
to a secondary crusher, the fin product going 
to two ball mills of grate-discharge type, each. 
operating in conjunction with a classifier. 
The overflow from the classifiers is pumped to 
flotation machines. After cleaning, the lead 
concentrate is thickened and pumped to filters, 
discharging to a bin from which it is delivered 
to railway cars for transportation to the smelter. 
The lead tailing is pumped to double-deck 
tables and a filter, from which a pyrites con- 
centrate is delivered to railway cars. Tailings 
from the zine circuit are pumped to a thickener 
for recovery of water to be used in cleaning 
the zinc, this water being preferable to fresh 
water on account of its higher alkalinity. 
The thickened tailings flow by gravity to a 
storage dam. For the best mineral recovery, 
the flotation feed is kept at 85 per cent 200 
mesh. 


Novel Steam Shunting Locomotive 

While the oil-engined locomotive has 
come into extensive use on American railways 
for yard and general shunting or switching 
service, the Norfolk and Western Railroad has 
devised a steam locomotive which appears to 
have the same advantages as the oil-engined 
machines in the way of high availability, 
reliability, flexibility and low overall operating 
costs. A modified form of mechanical stoker is 
fitted, in combination with a steam jet for distri- 
bution of coal, and an automatic combustion con- 
trol system to minimise manual attention during 
stand-by service. Mechanical draught is hard 
to control by hand, owing to the widely fluctuat- 
ing loads, but in this case automatic control 
regulates the draught. The control system 
operates a fan, mounted in a case on the smoke- 
box, the over-fire stoker jets and the mechanical 
stoker. Ejectors return to the fire-box the 
cinders collected in the smoke-box. The 42in 
fan has seven blades of stainless steel, and has 
a capacity of 37,500 cubic feet per minute at 
2600 revolutions. With the new improvements, 
the locomotive can be kept in service con- 
tinuously, except for the time required to fill 
the driving-box lubricators, clean the fire and 
take on water and coal once in forty-eight hours. 
The tender has capacity for 20 tons of coal 
and 11,000 gallons of water. Maintaining 
boiler pressure at 200 Ib-by automatic controls 
allows the fireman more time for observation, 
thus increasing safety of operation. It also 
permits the engine to be left unattended when 
not in service, while it can be restored to service 
immediately. The engine is of the 4-8-0 
class, with 56in driving wheels and cylinders 
24in by 30in; grate area, 45 square feet ; 
heating surface, 3215 square feet; boiler 
diameter, 6ft 8in ; with combustion chamber 
and tubes 14}ft long. The engine weighs 
140 tons in working order, of which 120 tons 
are on the drivers. The tender weighs 120 
tons with coal and water. 








The National Joint Advisory Council 


The National Joint Advisory Council, 
which consists of representatives of the British 
Employers’ Confederation and the Trades 
Union Congress, held a meeting under the 
chairmanship of the Minister of Labour on 
Wednesday. of last week, and considered 
several matters affecting the present economic 
situation. 

The Council was informed of the Govern- 
ment’s proposals for bringing into essential 
work those men and women who are making 
no contribution to the national well-being, 
as well as persons not gainfully employed who 
are capable of work. After a full exchange 
of views on this subject, the Minister of Labour 
intimated that decisions would be taken by 
the Government and announced at an early 
date. A discussion followed on certain pro- 
visions of the Order made on August 27th 
last for the conditional relaxation of restrictions 
under the Factories Act in connection with 
working hours for the purpose of staggering 
electricity loads. It was reported that in 
one or two respects the Order was not sufficiently 
flexible to meet the need for which it was 
devised, and the Council agreed to proposals 
for some amendments, subject to the necessary 
safe " 
Another matter to which the Council gave 
its attention was the report of the committee 
set up by the Minister of Labour to investigate 
the economic need for and social consequences 
of the double day shift system in manufacturing 
industry. The report—reference to which 
was made in THE ENGINEER of July 11th— 
declared in favour of the wider use of the double 
day shift in industry as a contribution to the 
economic well-being of the country, and pro- 
posals were made for some changes in the 
existing law in order to facilitate its wider 
adoption. These proposals relate particularly 
to the provisions of the Factories Act, 1937, 
and the Employment of Women and Young 
Persons Act, 1936. The Government has 
already stated that it is not satisfied that it 
is necessary to retain in full the present legal 
obstacles to the adoption of the double day 
shift system. In the discussion, the Council 
expressed its views on points which may be 
embodied in amending legislation for the 
purpose in view. 

The Council then went on to discuss the 
Restoration of Pre-War Trade Practices Act, 
1942. It had been decided that this Act 
should be brought into operation at the end 
of December, but in view of the present emer- 
gency, and in order to avoid any disturbance 
of industry during the coming months, the 
Council recommended that the Government 
should seek power to enable the fixing of the 
“* appointed day ” under the Act to be deferred 
for another twelve months. The Council also 
agreed in principle upon certain proposals to 
expedite the procedure for the making of wages 
regulation orders under the Wages Councils 
Act, and furthermore it was agreed that the 
basis of calculating changes in weekly rates of 
wages should be brought up to date, and that 
a more detailed classification should be adopted. 

Finally, the National Joint Advisory Council 
decided to hold a special meeting on November 
18th to consider the effect of the general 
economic situation on those matters with 
which it is particularly concerned. It asked 
that the most up-to-date information should 
then be made available. 


Development Councils 
The T.U.C. General Council has been 
giving its attention recently to the setting up 
of Development Councils under the Industrial 
Organisation and Development Act, 1947. 


The principal functions assigned to Develop- 
ment Councils under the Act are, the T.U.C. 
says, in line with the findings of practically 
all the Working Parties, which favoured the 
setting up of tripartite control bodies. The 
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T.U.C.’s view is that such machinery would 
be of material assistance in improving the 
efficiency of industry and would also greatly 
facilitate the transference to public control 
of those sectors of the national economy 
remaining in private hands. Moreover, the 
T.U.C. says, the existence of such machinery 
would guarantee to workpeople a permanent 
right of participation in the shaping of industrial 
policy, and would constitute a medium through 
which the Government would be enabled to 
harmonise the policies of private industry 
with the nation’s needs and with its wider 
economic objectives. 

In the Industrial Organisation and Develop- 
ment Act, provision is made for the establish- 
ment in any industry, by Statutory Order, of 
a central body of tripartite structure to be 
known as a Development Council. It will 
have power to secure the registration of all 

rsons carrying on business in the industry, 
to collect a levy to cover the Council’s expenses, 
and to carry out functions relating to the 
promotion of research, improvements in 
design, certification of products, co-operative 
marketing, industrial re-equipment, and the 
development of export trade. Matters relating 
to wages or conditions of employment are 
specifically excluded from the responsibilities 
of a Development Council. 

The T.U.C. is now urging that the estab- 
lishment of Development Councils should 
be speeded up, as it suggests. that in the 
country’s present economic difficulties the 
Councils could be of material assistance. The 
T.U.C.’s opinion is, in fact, that the creation 
of adequate machinery for the control and 
development of private enterprise industries 
is as important as the nationalisation of basic 
industries and services. 


The Ministry of Labour in Wartime 

A report on the work of the Ministry 
of Labour during the years 1939 to 1946 was 
presented to Parliament last week, and has 
now been published by H.M. Stationery Office 
(Cmd. 7262, price 7s.). The first part of the 
report deals mainly with the mobilisation of 
manpower for the prosecution of the war, and 
says that between mid-1939 and mid-1943 
the numbers in the Forces and civil defence 
and engaged in the manufacture of equipment 
and supplies for the Forces rose from 1,830,000 
to 10,200,000. The increase was achieved by a 
reduction of about 4,750,000 in the number of 
persons engaged in manufacturing and services 
for home civilian needs and export, by 
the absorption of nearly 1,250,000 unemployed, 
and of about 2,500,000 people from the non- 
industrial classes. After September, 1943, a 
considerable number of women, who would 
not have entered industry except for the 
pressure of wartime needs, retired, but by that 


time, of course, large stocks of munitions had 


been built up. 

The report records that skilled labour was 
diluted by the employment of semi-skilled 
and unskilled men and by women workers. 
The employment of part-time workers was also 
widely developed, and it is stated that the 
number so employed eventually reached about 
900,000. To increase the supply of skilled and 
semi-skilled workers, it may be recalled that 
training schemes were instituted at training 
centres run by the Ministry of Labour, supple- 
mented where necessary by courses at technical 
colleges and commercial schools and in selected 
employers’ works. More than 525,000 men 
and women were admitted to Government 
courses of wartime training. 

The report goes on to deal with demobilisa- 
tion and the re-allocation of manpower, showing 
that between mid-1945 and the end of 1946 
the strength of the Forces and civil defence 
services was reduced by over 3,500,000, and 
that the number of people engaged on muni- 
tions work was also reduced by 3,500,000. It 
emphasises, however, that there was, never- 
theless, an overall shortage of labour for 
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industry, owing to arrears of work to be oye. 
taken and the war damage to be repuired, 4; 
the end of 1946, the total working populatio, 
was about 500,000 more than at :nid-1939 
the number actually employed in tlie Foros 
civil defence and industry being about } ,000,099 
more than at mid-1939, The metal anc! chemicg| 
industries and the basic industries and Services 
—except mining and quarrying—were employ. 
ing substantially higher numbers, but, except 
in building and civil engineering, other indys. 
tries and services at the end of 1946 wore mug) 
below their pre-war labour level. 

The third section of the report deals with 
other work of the Ministry of Labour, including 
activities concerned with disabled persons 
conciliation and arbitration, statutory wage. 
fixing machinery, labour statistics, internationg| 
labour relations, and consultation with advisory 
bodies. It is of interest to note that, during the 
war years 1939 to 1945, the average amount 
of time lost through trade disputes was jus 
over one-third of the average for the war year 
1914 to 1918. The number of working days 
lost in 1940 was the lowest recorded in any 
year during the period of over fifty years fo; 
which statistics are available. During th 
eight years covered by the report, the Ministry 
settled approximately 2350 industrial disputes 
by conciliation and referred about 1670 for 
settlement by arbitration. 


The Coal Situation 


Unofficial strikes have affected work 
in two coal mining districts during the past 
fortnight. The first of these strikes began in the 
Scottish coalfield in the early part of last week 
over & wage grievance among on-cost workers. 
At one period of the strike about 22,000 miners 
working in eighty-six pits were involved. By 
the end of the week, however, work in many of 
these pits had been resumed, and most of the 
strikers returned on Monday last. A resolution 
passed by the Scottish executive of the National 
Union of Mineworkers at a meeting in the early 
part of this week stated that the strike had been 
promoted by non-unionists, and urged that 
there should be an agreement between the 
union and the National Coal Board that all men 
employed in the mining industry should belong 
to their appropriate trade union. 

The second unofficial strike started on 
Monday last and involved about 6000 miners 
working in the Abertillery and Blaina areas of 
South Wales. Here, the grievance is said to be 
dissatisfaction with the administration of the 
National Coal Board, and also discontent over 
the slowness of union negotiations. As we go 
to press it appears likely that the me 
will accept the union’s advice to return to 
work. 

The claim for a wage increase of £1 a week 
in basic rates for adult workers, with propor. 
tionate rises for pieceworkers and youths, was 
considered at a meeting between the National 
Joint Negotiating Committee of the Coal 
Board and the National Union of Mineworkers 
on Wednesday of last week. The claim was 
formally presented by the union representatives, 
and a further meeting on the matter has been 
arranged for November 5th. On the question 
of hours, it has now been announced that 
miners throughout the country have accepted 
the recommendation of their National Delegate 
Conference to work additional time, either by 
an extra half hour per shift or by a Saturday 
shift once a fortnight. These arrangements 
will operate, it is stated, from next week. 

The latest figures regarding coal cutput show 
that in the week ended October 25th, 3,671,900 
tons of deep-mined coal and 241,500 tons of 
opencast were produced. In the week ended 
October 18th the output was 3,793,800 tons 
of deep-mined coal and 254,206 tons of open- 
cast. The amount of deep-mined coal lost 
last week is provisionally estimated at 179,17! 
tons, a figure which reflects the effect of the 
Scottish strike. 
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French Engineering News 
(From our French Correspondent) 
Panis, October 24th. 


The situation of the coal and metallurgical 
industries of the Saar can be gauged from an 
jamination of the economic recovery of the 

as given in the Economiste Européen. 

gaar coal extraction, which was 14,388,000 
tons in 1938, reached 16,157,000 tons in 1943, 
through the employment of prisoners and 
deportees. In 1946 it was 7,828,000 tons, 
or 57 per cent of 1938 output. To-day it is 
about 75 per cent and with the use of new 

jant and material which has been ordered 
wil reach 1938 figures. There are 45,000 
miners employed, as against 44,000 in 1939, 
output being 1123kg per man-shift, as against 
1570kg. The difference is due to the lower 
standard of skilled labour and the rise in the 
average age of miners (forty-three years, 

inst thirty-two in 1939). Food shortages 
and absenteeism also account for diminished 
utput. 

‘ The use of its coal in its coking plants makes 
the Saar a large producer of gas. Before the 
war the gas was delivered over large distances, 
thanks to the German distribution network. 
Since January, 1946, the Saar has been sending 

to France. Forbach receives about 60,000 
cubic metres @ month and the network is to 
be extended towards Luxembourg, Lorraine, 

and even Paris. 

Electric power generated in the Saar is 
almost exclusively thermal. In 1938 produc- 
tion was 1,348,000,000kWh. The transmission 
network has gradually been restored and 
transmission lines to France have been com- 
pletely reconstructed and re-equipped. In 
1946 deliveries to France were 192,000,000kWh. 

Although Lorraine iron ore and Saar coal 
are complementary, the Saar also imports 
large quantities of scrap iron. In 1937, Saar 
coking plants produced 2,926,000 tons; in 
1939, 2,046,000 tons, and in 1943, 3,534,000 
tons. Production in 1946 was. only 673,000 
tons but is improving constantly and has 
already exceeded 40 per cent of the 1938 
average. 

+ * * 

Reconstruction of the locks at the port of 
Dunkirk is now sufficiently advanced for the 
regular cross-channel service to be resumed 
between Dunkirk and Dover from December 
1, 1947. The same boats will be used, but will 
undergo complete overhaul so that they can 
undertake intensive service when necessary, 
as, for example, during the fruit season, 
when two return trips a day will be made 
The normal service will be one return trip 
daily. It is hoped that insulated or refrigerated 
compartments for food transport will be deve- 


loped in time. A daily passenger service will 
also start at the same time. 
* * a 


According to Monsieur Roy, President of the 
Steel Modernisation Commission, the ideal steel 
plant should comprise six 500-ton blast fur- 
naces, five or six 40-ton convertors, three or 
four 80-ton to 100-ton Martin ovens and a large 
blooming mill, with an annual production 
capacity of 1,000,000 tons. With fifteen such 
plants, he says, France could fulfil the pro- 
gramme of 15,000,000 tons a year co nding 
to 11,000,000 tons of finished products. At 
the moment there are 177 iron and steel plants 
in France. Of them, twenty-three have blast 
furnaces only ; twenty-three have blast fur- 
naces, steel works, and rolling mills and pro- 
duce 90 per cent of the steel; forty have 
Martin stebl works and rolling mills; and 
ninety-one have rolling mills only. This, 
he said, leads to irrational working of the indus- 
try as a whole. France is maintaining her iron 
production at 380,000 tons a month and steel 
production at 450,000 tons a month with diffi- 
culty owing to coke shortage. An integrated 
plant, says Monsieur Roy, would make better 
use of its resources, result in higher output, 
more regular quality and lower costs. But 
while ore production has the pre-war 
level and is sufficient to the programine, 
the coke problem is more difficult. 
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Notes and Memoranda 


Rail and Road 


Coacues ror Use as Lonpon Buses.—To cut 
waiting periods in queues and to offset the private 
motoring ban, London pare a has hired luxury 
private coaches for use on its routes. Nearly all 
central bus routes have been augmented and the 
coaches came into service on October 27th. Nego- 
tiations for the use of the coaches had been com- 
pleted, with the approval of the Ministry of Trans- 
port, between London Transport and the London 
Area Branch of the Public Vehicle Operators’ 
Association, representing the coach owners. The 
L.P.T.B. has hired approximately 350 coaches, 
and the vehicles are now in service on London 
streets, pt on existing routes exactly as 
ordinary bu.es. 

8.R. Anti-Frost Prorection METHODs. — 
Watering of locomotives in frosty weather has 
always been a problem owing to the tendency of 
water columns in exposed positions to freeze up. 
One result of Southern Railway experiments with 
new anti-frost protection methods is the adoption 
of thermal insulation for locomotive water columns. 
The new system will replace the old method of 
protecting the columns by lighted braziers, a 
method wasteful of both manpower and fuel, the 
consumption of coal or coke in an average winter 
being about 3700 tons. The new type of insulator 
now being fitted has been tested against 20 deg. 
Fah. of frost maintained for a period of forty-eight 
hours. It consists of about 2in of cork lagging 
surrounding the whole of the metal parts of the 
column, with suitable waterproofing and protection 
against physical damage outside. 

‘*Rartway Locomotives AND RoLLine Stock.” 
—tThe handbook entitled ‘‘ Railway Locomotives and 
Rolling Stock,” dealing with the history and tech- 
nical development of railway locomotives and rol- 
ling stock, which was prepared by Mr. E. A. Forward 
when he was keeper in charge of the railway col- 
lection at the Science Museum, South Kensington, 
has been republished by H.M. Stationery Office. 
It contains twenty-five pages of plates, mainly from 
photographs of exhibits in the Science Museum, 
and its index provides a list of references to books, 
pamphlets and journals relating to railway trans- 
port which may be consulted in the Science Library 
attached to the Museum. The first portion reviews 
the history of the steam locomotive from the early 
experiments at the beginning of the nineteenth 
century up to 1930. This is followed by notes on 
special types of engines—articulated, mountain, 
tramway, internal combustion and electric—and 
accounts are then given of the development of 
railway goods ani passenger rolling stock and street 
tramway vehicles. Copies of the handbook, price 
3s., may be obtained from the Science Museum, 
London, S8.W.7, or from the sales offices of H.M. 
Stationery Office. 


Air and Water 


Sarety or Lire at Szea.—The Ministry of Trans- 
port announce; that the United Kingdom has issued 
invitations to thirty-two nations to attend a con- 
ference in London to revise ard bring up to date the 
International Convention for the Safety of Life at 
Sea, signed in London in 1929. The conference will 
open on April 16, 1948, and the Secretary-General 
of the United Nations has been invited to send 
observers. The conference will deal with all 
questions relative to the safety of ships, passengers 
and crew, from the provision of food and water in 
lifeboats to modern developments such as radar and 
radio aids to navigation. As a preliminary to the 
conference, the United Kingdom has called a 
meeting in London of experts, nominated by the 
International Civil Aviation Organisation, the 
International Telecommunication Union, the Inter- 
national Meteorological Office and the Provisional 
Maritime Consultative Council, to discuss and 
report upon any special measures considered to be 
necessary to ensure that the activities of these four 
international bodies relating to safety and rescue at 
sea are properly co-ordinated. 

INSTITUTION oF NavAL ARCHITECTS.—The Council 
of the Institution of Naval Architects has made the 
following awards ;— 1851 Exhibition Commissioners 
post-graduate research scholarship in naval archi- 
tecture (1947), £500 per annum for two years, to 
Mr. J. F. Leathard, B.Sc., of King’s College, New- 
castle-on-Tyne. Vickers-Armstrongs scholarship 
in naval architecture (1947), to Mr. John L. Gaunt, 
of William Denny and Bros., Ltd., Dumbarton ; the 
scholarship is of the value of £200 per annum and 
will be heid at Glasgow University for four years ; 
Yarrow scholarship in marine engineering (1947), to 
Mr. L. R. Prew, of H.M. Dockyard, Devonport ; 


the scholarship is of the value of £175 per annum 
and will be held at King’s College, Newcastle-on- 
Tyne for three years; and the Denny scholarship 
in naval architecture (1947), to Mr. J. 8S. Shand, of 
Dumbarton Academy; the scholarship is of the 
value of £130 per annum and will be held at Glasgow 
University for four years. The Institution of Naval 
Architects scholarship in naval architecture, which 
is tenable for three or four years, according to the 
length of the course at the university selected, will 
be offered for competition in 1948. It is valued at 
£175 per annum, and entries close on January 15, 
1948. Full particulars of the regulations may be 
obtained from the Secretary of the Institution of 
Naval Architects, 10, Upper Belgrave Street, 
London, 8.W.1. 


Miscellanea 

Tue Late Mr. James Sim.—We announce with 
regret the sudden death, on Monday, October 20th, 
of Mr. James Sim, B.Sc. (Eng.), chief draughtsman 
of G. and J. Weir, Ltd., Cathcart, Glasgow. Mr. Sim 
served his apprenticeship with Fullerton, Hodgert 
and Barclay, Ltd., of Paisley, and after further 
experience with the Mirrlees-Watson Company in 
Glasgow joined G. and J. Weir’s staff in 1909. 

CERTIFICATION OF ELectriciry MrtTrers.—The 
Electricity Commission announces that an Order in 
Council has been made revoking Defence Regula- 
tion 60CB (Suspension of Certification of Electricity 
Meters), with effect as from October 14th. It is 
now, therefore, obligatory for all electricity meters 
installed on the premises of ordinary consumers 
(other than meters to which Section 3 of the Elec- 
tricity Supply (Meters) Act, 1936, applies) to be 
certified unless otherwise agreed. 

Oup CENTRALIANS: Ws8STERN Brancu.—A 
meeting of Centralians living in the West of England 
was held on the evening of October 23rd at Horts 
Restaurant, Bristol. Mr. F. H. Bramwell, the 
President of the Association, received the twenty 
members who attended, and later a resolution was 
passed forming the Western Branch. Mr. J. Rosen 
(Admiralty) was elected to be the first chairman of 
the branch, and Mr. A. C. Clinton (Bristol Aeroplane 
Company) the honorary secretary. The meeting 
was followed by a dinner. The new branch will 
provide an opportunity for former students of the 
City and Guilds College and of Finsbury College 
who live in the West Country and South Wales to 
meet each other from time to time. 


A NorrincHam Firm’s CENTENARY.—A well- 
produced brochure, with illustrations in colour, 
has just been published by Smith Brothers and Co. 
(Hyson), Ltd., Nottingham, to commemorate the 
cente! of the firm’s establishment. The 
founder of the company was Mr. Sydney Smith, 
who was the inventor, original patentee and first 
manufacturer of a steam gauge, which George 
Stephenson had fitted to all tha locomotives on 
his railways The brochure, however, is not merely 
a record of the technical achievements of the firm, 
for it contains also many interesting particulars 
of the men, both management and workmen, 
who have served the company during its one hun- 
dred years of existence. Moreover, it pays tribute 
to the tradition of fine craftsmanship and friendly 
co-operation which has existed throughout between 
the management and the employees, and which, 
the firm is proud to record, “‘is still as strong to-day 
as ever it was.” 


ANTHRACITE GRAINS AND CoKE SuPpPiies.—The 
Ministry of Fuel and Power announces that, by a 
direction given under the Coal Distribution Order, 
1943, certain changes have been made regarding the 
supply of anthracite grains and coke. Anthracite 
grains, in recent years free from restriction on 
supply, will on November Ist come under the 
ordinary restrictions governing the supply of fuel to 
domestic, non-industrial and other premises con- 
trolled under the Order. Supplies of grains obtained 
on or after November Ist will count against the 

rmitted maximum for the boiler fuel group; which 
is 35 cwt for the twelve months May 1, 1947, to 
April 30, 1948. Supplies of grains obtained before 
November 1, 1947, will not count against the per- 
mitted maximum. Supplies.of coke taken away by 
the purchaser up to a maximum of 56 lb at any 
one time have hitherto not been counted against 
the permitted maximum for the boiler fuel group. 
But this arrangement, intended mainly for those 
unable to purchase fuel in quantities large enough 
to be delivered by a merchant, has been made use 
of by others and it has been necessary first to reduce 
by statutory direction as from November Ist the 
limit of 56 lb to 28 lb and, secondly, to request coke 
producers to k down the proportion of their 


output disposed of in this way. 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases, the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Bradford Engineering Society 
Monday, Nov. 10th.—Technical College, Great Horton 
Road, Bradford. “The Steam Locomotive,” 
w. A. Tuplin. 7.15 p.m. 
British Interplanetary Society 

Saturday, Nov. 8th.—St. Martin’s Technical School, 107, 

Charing Cross Road, W.C.2. ‘Electronics and 

Space Flight,” Arthur C. Clarke. 6.30 p.m. 

Chemical Society 

Thursday, Nov. 6th.—Burlington House, Piccadilly, W.l 

Meeting for the Reading of Original Papers. 7.30 

p.m. 

Hull Chemical and Engineering Society’. 

Tuesday, Nov. 4th.—Church Institute, Albion Street, 

Hull. 


“*Gas as a Public Service,” R. Dally. 7.30 
.m 
. Illuminating Engineering Society 
Friday, Nov. Tth—BrremincHaM CENTRE: Joseph 
Lucas, Ltd., Farm Street, Birmingham, 19. “ High 
Voltage Fluorescent Light Sources,” H. G. Jenkins 
and J. N. Bowtell. 6 p.m. 
Incorporated Plant Engineers 
Friday, Nov. 7th.—BrruincHaM Brancx: Imperial 
Hotel, Temple Street, Birmingham. “‘ Weight 
Assessing,” Mr. Rainey. 7.30 Be 
Tuesday, Nov. 11th—MaNcHESTER Brancu : Engineers’ 


Club, Albert Square, Manchester. “ Feed Water,” 


Mr. Murray. 7.15 p.m. 
Institute of British Foundrymen 


To-day, Oct. 3lst.—FautxkmrkK Section: Temperance 
Cafe, Lint Riggs, Falkirk. “The Protection of 
Metals Against srrosion, ” W. Westwood and R. I. 
Higgins. 7 p.m. 


Wednesday, Nov. 5th— LANCASHIRE BRANCH : Engineers’ 
Club, Albert Square, Manchester. “The Influence 
of Production Flow on Moulding Methods in Iron 
Foundries and its Effect on P.M.H. and General 


Efficiency,” R.C. Shepherd. 7 p.m. 

Saturday, Nov. 8th_-Newcastte Brancu: Neville 
Hall, Newcastle on Tyne. ‘“‘ The Scientist in the 
Foundry,” C. R. Tottle. 6 p.m. 

Sunday, Nov. 9th.—E. Anciian Section: Lecture 


Hall, Central Library, ae Symposium on 
"5 Spécial Patterns.” 7 p.m 


Monday, Nov. 10th.— SHEFFIELD BRANCH : Royal Vic- 
toria Hotel, Sheffield. ‘“‘The Surface Drying of 
Moulds,” F. Cousans. 7.30 p.m. 

Institute of Fuel 


Wednesday, Nov. 
neers, Storey’s Gate, 
““The Coal Resources of the Country,” 
Hicks. 2.30 p.m. 

Institute of Marine Engineers 

Thursday, Nov. 6th.—Justor SEcTION : City and Guilds 
College, South Kensington, §8.W.7. ** Photo- 
Elasticity,” J. Ward. 4.45 p.m 

Tuesday and Wednesday, Nov. llth and 12th.—85, 
Minories, E.C.3. Symposium on “The Engining 
of Cargo Vessels of High Power.” 2.30 p.m. each 


day. 
Institute of Metals 
Thursday, Nov. 6th.—BrrmMincHaM SEcTION: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘‘ The Determination of Constitution 
Diagrams,” G. V. Raynor. 6.30 p.m. 
Institute of Physics 
Friday, Nov. 7th—InpusTRiaL RapioLocy GRovuP: 
British Institute of Radiology, 32, Welbeck Street, 
W.1. Discussion on “‘ Acceptance Standards in 
Relation to the Radiographic Examination of Cast- 
“ings and Welds.”’ 6.30 p.m. 


Institute of Transport 

Monday, Nov. 3rd.—MeEtTROPOLITAN SECTION : Living- 
stone House, Broadway, 8.W.1. ‘ Transport,’ 
L. J. Callaghan. 6 p.m. 

Institution of Chemical Engineers 
er Nov. 4th.—Burlington House, Piccadilly, W.1. 
he Selection of Stainless Steels for the Chemical 
awe ate Industries,” L. Rotherham. 5.30 p.m. 
Institution of Civil Engineers 

To-day, Oct. 31st.—YorKsHIRE AssociaTION: Great 
Northern Station Hotel, Chairman’s 
Address, N. 8. Boulton. 7 p.m. 

Tuesday, Nov. 4th.—NEWCASTLE UPON TYNE AsSsOcIA- 
Tion: N. of England Institute of Mining and 
Mechanical Engineers, Westgate Road, Newcastle 
upon Tyne. ‘‘ Modern Developments in Air Sur- 
vey,” A. M. purr eens 6.15 p.m.—Great George 
Street, S.W.1. Presidential Address, Sir Roger 
Hetherington. "5.30 p.m.—S. WaLes AaNnD Mon- 
MOUTHSHIRE Association: 8. Wales Institute of 
Engineers, Park Place, Cardiff. Chairman’s 
Address, W. W. Marsden. 6 p.m. 

Friday, Nov. 7th.— BIRMINGHAM AND District Assocta- 
TION: Midland Institute, Paradise Street, Birming- 
ham. “ District Heating, Past, Present and Future,’ 
A. E. Margolis. 6.30 p.m. 

Institution of Electrical Engineers 

Monday, Nov. 3rd.—N.E. Rapio aND MEASUREMENTS 


5th.—Institution of Mechanical Engi- 
St. James’s Park, 8.W.1. 
Donald 


GRovP : King’s College, Newcastle on Tyne. 
“The Application of Electrical Techni to the 
Service of Some Other Industries,” Cobden 


.1.—S. MrpLanp 
Institute, Great 


Turner and G. M. Tomlin. 6,15 
CenTRE: James Watt Memori 
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Charles Street, Birmingham. “Electric Traction 
= one Southern Railway,” C. M. Cock. 6 p.m, 

Nov. 4th.—E. Mrpuanp Centre: The Colle 

hborough, “The Teaching of the Princip 

lectrical Machine Design,” L. H. A. oy 
8.30 p.m.—Lonpon STUDENTS Hod d Savoy 
Place, Victoria Embankment, W.C.2. Problems 
Night. 7 p.m.—N.W. CENTRE : Engineers’ Club, 
Albert Square, Manchester. ‘‘ Neutral Earthing 
of Three-Phase Systems, with Particular Reference 
tations, ” J. R. Mortlock and C. 


Pp. 

Wednesday, Nov. 5th.—Ravto Secrion : Lecture — 
Savoy Place, Victoria Embankment, W.C.2 
“Tests for the Selection of Components for Broad- 
cast Receivers,” G. D. Reynolds. 5.30 p.m 

Thursday, Nov. 6th.— Savoy lace, Victoria Embank- 
ment, W.C.2. “Electric Traction on the Southern 





Railway,” C. M. Cock. 5.30 p.m. 

Fritlay, Nov, 7th——MEasUREMENTs SECTION: Savoy 
Place, Victoria oe eg eam W.C.2. Discussion 
on “ Teleph Cable M ts,”’ opened by 


8. Hanford. 5.30 p-m. 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Nov. 4th.—39, Elmbank Crescent, G ‘ow, 
C.2. “Steel Processing,” J. A. Kilby and 
Cameron. 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Wednesday, Nov. 5th.—Institution of Civil Engineers, 
Great George Street, 8S.W.1. “‘ District Heating,” 
D. V. H. Smith. 6 ‘p.m.—E. MIDLANDS BRANCH : 
College of Technology, The Newarke, Leicester. 
“Heating by Convector Unite,” H. T. Scott. 
6.30 p.m. 
Institution of Mechanical Engineers 
Tuesday, Nov. 4th.—AUTOMOBILE DIVISION : 
— St. James’s Park, S.W.1. ‘“* Independent 
nsion 7, ”M. A. Jullien. 6 p.m. 
Wedness y, Nov. —N. AUTOMOBILE DrvIsIon : 
The Vaivcenity: 1 Leeds. General Meeting. 7.30 p.m. 
Friday, Nov. 7th.—Storey’s Gate, St. James’s Park, 
S8.W.1. Discussion on “‘The Measurement of the 
Temperature of Sliding Surfaces,” R. C. Parker and 
P. R. Marshall. 5.30 p.m. 


Institution of Production Engineers 

Monday, Nov. 3rd.—YorRKsHIRE SEcTION: Midland 
Hotel, Bradford. ‘The Engineering Uses of 
Cast Iron,” H. T. . 7pm. 

Tuesday, Nov. 4th.—CovenTRY GRADUATE SECTION : 
Coventry Technical College, Coventry. “ The 
Production of Aluminium Houses.” 7.15 p.m. 

Wednesday, Nov. 6&th—Preston Section: Harris 
Institute, Corporation Street, Preston. ‘‘ Fabrica- 
tion versus Castings,”’ R. M. Watts. 7.15 p-m.— 
NorrinesamM Section: Victoria Station Hotel, 
Milton Street, Nottingham. “Tooling and 
Methods Planning. " 7 p.m 

Thursday, Nov. 6th.—Giascow ‘Secrion : Institute of 
Engineers and Shipbuilders in Scotland, Glasgow. 
Informal Discussion. 8 p.m. 

Institution of Structural Engineers 

Thursday, Nov, 13th.—11, Upper Belgrave Street, 8.W.1. 
“Recent Trends in Structural Welding,” O. 
Bondy. 6 p.m. 

Juaior Institution of Engineers 


Storey’s 


is Oct. 31st.—39, Victoria Street, S.W.1. “ * eapeal 
eering,” F. M. Panzetta. 6.30 
The ow 


in Engin 

Saturday, Nov. lst.—N.W. Section : 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. “Patents from the Layman’s Point 
of View,” L. H. A. Carr. 2.30 é 

Tuesday, Nov. 4th—WESTERN GROUP: Technical 
College, Bath. ‘‘ Fatigue of Metals,” H. P. Badgen. 
7.30 p.m. 

Wednesday, Nov. 5th.—-MIpLaND SEcTION: James Watt 
Institute, York House, Great Charles Street, Bir- 
mingham, Chairman’s Address, L. Hunt. 7 p.m. 

Keighley Association of Engineers 

Friday, Nov. 7th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ Cutting Oils,” A. E. Lawson. 
7.30 p.m. 

Manchester Association of Engineers 

Friday, Nov. 7th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Variable Speed Drives,” Electrical, 
G. B. Alvey ; Mechanical, T. Bevan. 6.45 p.m. 

North-East Coast Institution of Eugineers and Shipbuilders 

To-day, Oct. 3\st, — Literary and erg 
Society’s Lecture Theatre, Newcastle upon Tyn 
“A Marine Turbine Research and Testing Station, c 
T. W. F. Brown. 6.15 p.m. 

North Western Fuel Luncheon Club 

Wednesday, Nov. 5th.—Engineers’ Club, Albert Square, 
Manchester. ‘“‘The Economic Outlook, ” Roy G. 
Glenday. 12.45 p.m. 

Royal Aeronautical Society 

Thursday, Nov. 6th.—Institution of Civil Engineers, 
Great George Street, S.W.1. ‘‘Some Recent Deve- 
lopments in the Landing Gear Field,’ R. Lucien. 
6 p.m. 

Sheffield Metallurgical Association 
Nov. 4th.—198, West Street, Sheffield, 1. 
« Hydrogen in Steel Manufacture,” C. Sykes, 
Burton and C. C. Gegg. “ Hydrogen and 

Fisuillomasia Characteristics in Steel,” J. H. 

Andrew, H. Lee, H. K. Lloyd and N. Stephenson. 

7 p.m. 


Society of Engineers . 
Monday, Nov. 3rd.—Geological Socie iety. Burlington 
House, Piccadilly, w.i. air Indust: Organisation 


Tuesday, 


as a Factor in Production Efficiency,” R. C. Smart. 
5.30 p.m. 
Locomotive Society 
Saturday, Nov. 1st.—Y.M.C.A., Albion Place, Leeds. 


“Locomotives of the 0-4-2 type,” C. Hutton. 
2.30 noone Room, Calton Hill, Edin- 
bur; “Drummond’s Locomotives of the 
LS.W.R.” T. P. Hally Brown. 3 p.m. 


Oct. 31, 1947 


Personal and Business 


Mr. V. W. Bone has been appointed J 
chairman of Davey, Paxman and Co., Ltd, deputy 


Mr. J. W. VAUGHAN has been appoints sd di 
of the Locomotive Manufacturers’ Assoc intlaee ‘a 


Mr. W. A. C. Snook has retired from the pogiti, 
of Rolling Stock Engineer (Buses ani Coach, 
London Passenger Transport Board. h 

Mr. F, KornicsBercer, M.I.Mech.E., has 
appointed Lecturer in Mechanical Eng neering u 
the Manchester College of Technology. 


Tue Colonial Office announces that M». J. g 
Samuels has been appointed an Assistant ‘ote 
of Telecommunications (Wireless) in Malaya, 


Mr. J. H. Taytor, M.L.C.E., has been appoint 
chief engineer, Central Argentine Ra lway, in 
succession to Mr. L. A. Woodbridge, M.1.C.E., why 
has retired. 


THe P.D.N. CastLe ENGINEERING COMPany, 
Ltd., 87, Pembury Road, Tottenham, N.17, },, 
been. appointed sole export agent for Hedley, 
Ltd., Forward Works, West Bromwich. 


BLACKBURN ArrcraFt, Ltd., announces that it, 
technical director, Mr. W. s. FARREN, is being 
released from his engagement with the company ig 
order to take up a similar post with A. V. loe, Lid 


LAURENCE, Scotr AND ELEcTROMOTORs, Lid, 
states that its Newcastle office will be transfernmd 
on November Ilth, to new premises at Baltic 
Chambers, Quayside, Newcastle upon Tyne, |, 
The telephone number will remain Newcastle 24653, 


Mr. J. H. TREsFon has been appointed chairma 
of Boulton and Paul, Ltd., in nme to Mr. R. 
Jewson. Mr. John W ilmot, M.P., has rejoined the 
board and has been appointed deputy chairman, 
and Mr. R. Taylor has been appointed a managing 
director. 


A. C. Wickman, Ltd., announces that Mr. Allan 
Smith has now assumed charge of the Newcastle 
upon Tyne office. Mr. W. V. Hodgson, of the 
London office, has been appointed to an executive 
sales position at Coventry, and Mr. F. Ellis has been 
appointed acting manager of the London office, 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligens 
Objectives Sub-Committees on German and Japanen 
Industry listed below can be obtained from HM. 
Stationery Office at the prices stated. 


No. of Post 
report Title free 
8. d 
B.1.0.8.: 
anys Technical Report on the Ruhr 


Coalfield, Voi. ILI, Ap ndix 29 
The Advan Piisenseass 
Coal Face an <a Light- 
ing es “eve |) gen es) ses OD 
1009 urvey of German Electro- 
Plating Soden $00 . 10 3 
German Acetylene Chemical In- 
dustry: Manufacture of Ethy- 
lene Oxide, Ethylene Glycols 
and Ethanolamines ... 5 8 
Marine Sediments and Related 
Oceanographical Subjects: An 
nee cag into German De- 
velopments...  . 3 8 
The inning and Refining of 
Potash Minerals in the Western 
Zones of anny: : Mining 
Section - oss see 
Ethylene from “‘Acety lene by 
Hydrogenation ... 6 8 
German Manufacture of Boot and 
Shoe Eyelets (Celluloid Dipped 
and Solid Celluloid) ... E1 
Alkyl Phenol Polyethylene Gly col 
thers Menuteclere I: G. Farben 
AG. Hoechst ... 1 
Chemical Processes in Relation to 
Pulp and Paper Treatment (In- 
terrogation of Dr. Hermann 
Wenz)... 4 
Some Aspects of Safety ‘Organisa- 
tion in the German Chemical 
Industry ‘ 8 8 
The Manufacture of sa Milei » ag 
Substitu.es . 
Fan Engineering i inGermany ... 
The German Phosphorus Industry 
at Bitterfeld and Piesteritz ... 3 2 


1059 


1368 


1400 


1411 
1420 


1483 


ee 


1502 


1513 


1532 
1556 


oe 
2 


F.LA.T.: 
173, 313, .314 Schiefer Sree Reports: Textile 
Research, Testing and Educa- 
tional Institutions... .. 32 


B.1.0.8. Information Section, 37, B a oem, 
W.1, which has at its @ considerable voluDe é 
information not in a form no for general re 
pours tied prepared to receive enquiries 
problems paws & to scientific and ree rogaine 
on both German and Japanese industry. 
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Fourth World Power Conference, 1950 
Ir can now be revealed that the most impor- 
tant decision of the International Executive 
Council of the World Power Conference at its 
recent meeting at The Hague was the unani- 
mous acceptance of an invitation from the 
pritish National Committee for the Fourth 
plenary World Power Conference to be held 
in London in 1950. In the regrettable absence, 
owing to indisposition, of Sir Harold Hartley, 
the invitation was conveyed to the Council 
by Mr. Harold Hobson, in his capacity as Vice- 
Chairman of the British National Committee. 
Mr. Hobson was able to inform the Council 
that the British Government had promised 
its full support. Monsieur Ernest Mercier, 
of France, who was in the Chair in the absence 
of Sir Harold Hartley, said how appropriate 
it would be that the first Plenary meeting of the 
World Power Conference to be held after the 
1939-45 war should take place in London, 
seeing that the foundation of the World Power 
Conference was due to British initiative and 
that the First World Power Conference was 
held in London after the first world war in 1924. 


Lord Ashfield’s New Appointment 

Lorp ASHFIELD has resigned the chair- 
manship of London Transport, having accepted 
the Minister of Transport’s invitation to become 
a member of the British Transport Commission. 
He has sent a farewell message to his staff, 
numbering nearly 100,000, thanking them for 
their loyal support and encouragement 
throughout the years. Albert Henry Stanley, 
the first Baron Ashfield, of Southwell, was 
born in Derby in 1874. He went to America 
with his parents and made up his mind to be 
an engineer. He was a messenger on the 
Detroit City Street Railway, and at the early 
age of eighteen was appointed superintendent 
of one of the Divisions. By twenty, he was 
in charge of the whole street railway system 
in Detroit. After serving with the United 
States Navy in the Spanish American War, 
he relinquished the Detroit post in 1903, and 
became assistant general manager of the 
Street Railway Department of the Public 
Service Corporation of New Jersey. By 1907 
he was general manager of the Corporation. 
In 1907 he returned to England as general 
manager of the Metropolitan Railway Company, 
the parent line of the Underground group of 
companies, and the London Electric Railway. 
In 1910 he became general manager of the 
London United Tramways, and was also 
appointed managing director of the Under- 
ground Company and its then associated com- 
panies. Two years later the L.G.O.C. was 
absorbed into the Underground group and there 
followed the City and South London and the 
Central London Railway Companies, and 
later the Metropolitan Electric and South 
Metropolitan Electric Tramways and _ their 
associated bus services. Mr. Stanley, the future 
Lord Ashfield, was managing director of the 
group and in 1914 his services were recognised 
by a knighthood. In 1916 he became Director 
General of Mechanical Transport at the War 
Office, and afterwards he was President of the 
Board of Trade in Mr. Lloyd George’s first 
Cabinet. In 1919 he returned to the Under- 
ground and was appointed chairman and 
managing director of the Underground Group 
of Companies. In January, 1920, he was raised 
to the Peerage. From 1930 to 1933 he was 
engaged on negotiations which led up to the 
passing of the London Passenger Transport 
Bill, and on the formation of the Board Lord 
Ashfield became its chairman in 1933. In 
1940 he became a member of the Railway Execu- 
tive Committee and the chairman of the London 
Aircraft Production Group. He is chairman 
and managing director of the North Metro- 
politan Power Company and a director of the 
Midland Bank, Ltd., and Imperial Chemical 
Industries, Ltd. Lord Ashfield has also been 
& member of the University of Cambridge 
Appointments Board, Inland Telegraph Ser- 
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vices, Ltd., The Imperial Communications 
Advisory Committee, The Roads Beautifying 
Association, and the Automobile Society. 
He is a Fellow of the Royal Society of Arts and 
a Past-President of the Institute of Transport. 


Sales of Electricity, 1946-47 


ADVANCE figyres published by the Electricity 
Commission show that the domestic load 
accounts for a greater percentage of the total 
sales of electricity by authorised undertakings 
in 1946—47 than in the preceding twelve months. 
Taking the aggregate figures for all authorised 
undertakings, the lighting, heating and cooking 
load took 15,509-6 million units (representing 
44-3 per cent of the units sold) in 1946—47, 
as compared with 12,324-6 million units (39 per 
cent of the total sold) in 1945-46. The total 
number of units sold for power, representing 
the industrial load, has increased slightly 
from 17,886-4 million units in 1945-46 to 
17,908-8 million units in 1946-47. Comparing 
the same two periods there has been a sub- 
stantial increase in the number of units sold 
for public lighting—230-7 million units, as 
against 199-7 million units. In traction the 
increase has been less marked and this class 
of load still takes no more than 3-9 per cent 
of the total number of units sold by all 
authorised undertakings. This total rose from 
31,657-4 million units in 1945-46 to 35,018-5 
million units in 1946-47. During the two 
periods under review the average revenue per 
unit sold fell from 1-128d. to 1-121d.; slight 
increases in the revenue per unit sold for 
power, public lighting and traction were more 
than counterbalanced by a reduction in the 
average price per unit sold for lighting, heating 
and cooki Further analysis of the statistics 
published by the Electricity Commission shows 
that public authority undertakings, excluding 
the C.E.B., but including Joint Electricity 
Authorities, sold more units in 1946-47 for 
lighting, heating and cooking (10,571-6 million} 
than for power (9871-7 million), whereas the 
corresponding figures for 1945-46 were 8387-7 
million and 9752-2 million. Although com- 
pany undertakings have experienced a similar 
increase in sales to domestic consumers the 
power consumer still took the bulk (59-3 per 
cent) of the number of units sold by these 
companies in 1946-47. 


National Certificates in Mechanical 
Engineering 

THE Ministry of Education states that, 
following consultation with the Institution 
of Mechanical Engineers and the Institution 
of Chemical Engineers, arrangements have 
been made to provide for the supplementary 
endorsement of Ordinary and Higher National 
Certificates in Mechanical Engineering in respect 
of special supplementary courses in chemical 
engineering and in respect of Higher National 
Certificates for countersignature by the Insti- 
tution of Chemical Engineers. It will be a 
necessary preliminary to consideration for 
supplementary endorsement of Ordinary 
National Certificates in Mechanical Engineering 
that the student’s course for that certificate 
shall have included heat engines as one of the 
assessed subjects. In addition to satisfying 
the conditions of the Ordinary National Certi- 
ficate, including this provision, the student 
will be required to spend a further minimum 
180 hours covering physical, organic and 
inorganic chemistry. For supplementary en- 
dorsements of Higher National Certificates in 
Mechanical Engineering and countersignature 
by the Institution of Chemical Engineers, an 
essential preliminary is that the student’s course 
shall have covered mathematics, strength of 
materials, heat engines, hydraulics and metal- 
lurgy or electro-technology. In addition to 
satisfying the conditions for the Higher 
National Certificate, including this provision, 
the student will be required to spend a further 
180 hours on a course in chemical engineering 
and chemistry. The certificates of successful 
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candidates will be endorsed by the Institution 
of Mechanical Engineers with the titles of the 
subjects taken at the supplementary course, 
and will then be countersigned on behalf of the 
Institution of Chemical Engineers. It should 
be noted that these special courses for supple- 
mentary endorsement and countersignature 
need not necessarily be taken at the same 
establishment, or at the same establishment as 
the original course, but may be held at any 
Further Education Establishment which may 
be approved for the purpose. 


British Electricity Authority 
Appointments 

Tue British Electricity Authority announces 
that it has appointed Mr. V. A. Pask, M.I. 
Mech.E., M.I.E.E., as its chief engineer. Mr. 
Pask, who is fifty-two years of age, is at present 
engaged on special duties for the Central Elec- 
tricity Board, and was at one time city elec- 
trical engineer of Norwich. He has had thirty- 
five years of practical experience in all classes 
of electricity supply work. The Authority 
also announces that Mr. J. D. Peattie, A.C.G.L., 
M.I1.E.E., has been appointed deputy chief 
engineer (transmission), and Mr. R. R. 
Martindale, A.M.I.E.E., deputy chief engi- 
neer (generation). The appointment of a 
deputy chief engineer for research has still 
to be made. Mr. H. Nimmo, M.I.C.E., M.I. 
Mech.E., M.I.E.E., has been appointed the 
Authority’s area liaison controller. Mr. 
Nimmo, it will be recalled, has been an elec- 
tricity commissioner since July, 1945, prior 
to which he was the Commission’s chief engi- 
neering inspector. He will continue to act 
in a part-time capacity as an electricity com- 
missioner until the Commission is formally 
dissolved. The British Electricity Authority 
states also that Mr. R. A. Finn has been 
appointed solicitor and chief legal adviser. 


Regulations for the Electrical 
Equipment of Ships 

Tue Council of the Institution of Electrical 
Engineers has authorised alterations and addi- 
tions to the current Regulations for the Elec- 
trical Equipment of Ships, and issued on 
November Ist a Supplement to the third edition 
of the Regulations. This Supplement will 
extend the currency of the present edition, 
pending the issue of a completely revised 
fourth edition. The amendments contained in 
the new Supplement will be found to cover the 
whole field of the Regulations, but they are 
chiefly concerned with the recognition of new 
types of cable, and developments arising from 
the use of alternating current in ships. The 
new types of cable now recognised under an 
amendment to Regulation 701 include poly- 
chloroprene-insulated cables of the “ R.N.N.” 
type, cambric-insulated cables with poly- 
chloroprene sheathing, and mineral-insulated, 
copper-sheathed cables. The requirements 
covering the insulation of mineral-insulated 
copper-sheathed cables are set out in a new 
Regulation 917. On the alternating current 
side, a new Regulation 105 requires the adoption 
of standard phase rotation for three-phase 
supplies, and a new Regulation 416 details 
the special requirements in relation to the 
installation of transformers. A new definition 
of tubular fluorescent lamps is given, and the 
requirements in relation to the fittings and 
auxiliaries for such lamps are set out in a 
new Regulation 1007. Tables I to V give the 
current ratings of various types of cables, and 
these have been slightly amended in relation 
to cooling air temperatures, and new tables IA, 
4B and 4C have been inserted. The first of 
these deals with the current rating of three-core, 
vulcanised-rubber-insulated cables, while the 
others deal with cambric-insulated, poly- 
chloroprene-sheathed cables. Copies of the 
Supplement can be obtained from the Secretary 
of the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, London, 
W.C.2, price ls. net. 
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No. XXVII—CONDUCTION OF ELECTRICITY THROUGH LIQUIDS 


(Continued from page £05, October 31st) 


HROUGHOUT his whole life Faraday 

exhibited a resolute aversion to ideas 
founded on speculation rather than experi- 
mental evidence. This marked trait in his 
character stood him in good stead in many 
of his researches, but at times he allowed 
it to become an obsession. From the outset 
of his work on electro-chemical decom- 
position he disliked the accepted chain 
hypothesis with its dependence upon the 
assumed possession by the poles of attractive 
and repulsive powers. Bent on finding 
evidence against it he showed bias in his 
arguments and in the interpretation of his 
experimental results. The truth is that, with 
one exception, none of the considerations 
and facts advanced by Faraday against the 
atcepted chain hypothesis can be held to 
disprove it while some, far from disproving 
it, can be claimed actually to support it. 

So determined was Faraday to avoid 
allowing his mind to be influenced, even 
subconsciously, by the chain hypothesis 
and all other previously conceived ideas 
regarding electro-chemical decomposition, 
that he adopted an entirely new and wholly 
non-committal nomenclature for the factors 
with which he had to deal. 

The term “pole,” through its magnetic 
associations, was tainted with the idea of 
attraction and repulsion. Faraday made 
up his mind to discard it and, on the advice 
of the Rev. W. Whewell, of Trinity College, 
Cambridge, to use the word “electrode ” 
in its place. To his contemporaries the 
term “pole” had come generally to be 
associated with a piece of metal. Faraday 
freed himself from any such restriction by 
defining an electrode as “a substance, 
or rather surface, whether of air, water, 
metal, or any other body, which bounds the 
extent of the decomposing matter in the 
direction of the current.” To distinguish 
between the two electrodes he applied the 
name “anode” to “that surface at which 
the electric current, according to our present 
expression, enters’ the decomposing liquid 
and the name “ cathode ” to that by which 
it left. Herein, we note, Faraday was 
definitely discarding the “ two-fluid ” theory 
of electricity. 

According to the accepted chain hypo- 
thesis the ultimate particles coneerned in 
the electro-chemical decomposition of a 
substance were its atoms. Faraday preferred 
to be non-committal on this point and to 
refer to the ultimate particles concerned in 
the decomposition as “ions.” To distinguish 
between the two kinds of ions he named those 
which went to, or appeared at, the anode 
the “ anions,” and those which passed to the 
cathode, the “cations” or “ cathions.” 
Incidentally, the introduction of these terms 
served to avoid an obvious misuse of the 
word “atom.” In a number of cases, for 
example, sodium chloride, the ions might 
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be identical with the atoms, Na and Cl, but 
in others, such as sulphuric acid, one of the 
ions, it was to be supposed, consisted of a 
group of atoms not all of the same kind, 
the group, for instance, represented by the 
chemical formula SO,. It was clearly wrong 
to talk about an atom of SQ,, but it would be 
quite legitimate to refer to the group as an 
SO, ion. 

Finally taking his cue from the familiar 
word “ analysis,” Faraday applied the term 
** electrolysis ”’ to designate electro-chemical 
decomposition, and named the substance 
suffering the decomposition the “ electro- 
lyte.” Faraday’s own sketch in illustration 
of all those new terms is reproduced here- 
with. 





FARADAY'S SKETCH 


The electro-chemical nomenclature thus 
introduced by Faraday has become part of 
modern scientific language, but the physical 
associations and implications which have 
now crystallised around the words must not 
be attributed to him. To him the words 
were nothing more than linguistic labels 
expressly invented to carry with them no 
preconceived assumptions or commitments. 
In particular, we must avoid the ready 
impression that Faraday was the originator 
of what is now called the ionic hypothesis 
or the theory of ionisation. He merely 
introduced the name by which that hypo- 
thesis when it was developed became, quite 
naturally, known. 

Having cleared his mind in this manner 
of preconceived ideas, Faraday sought experi- 
mental evidence against the main assumption 
of the chain hypothesis, namely, that the 
molecules of the decomposing substance were 
disrupted by the attraction and repulsion 
exercised by the poles on the constituent 
atoms. He carried out numerous experi- 
ments with this aim. We will describe two 
of them which are typical of all the others. 

Experiment A.—Four small “ compound 
conductors ’’ were prepared, each consisting 
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FARADAY'S EXPERIMENT—A 


of a piece of litmus paper and a piece of 
turmeric paper, overlapped and moistened 
with a solution of sulphate of soda. These 
conductors, supported on glass, were ar- 
ranged in line at a little distance apart 
between a point p connected to the conductor 
of an electrical machine and a point n 
connected to the discharging train. When 
the machine was operated carefully so as to 
avoid sparks and brushes all the litmus 
points 6 soon became red, indicating the 
evolution of free acid at them and all the 
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turmeric points a also reddened, indicating 

the liberation at them of free alkali. 
Experiment B.—A glass vessel wag 

vided with a mica partition, water-tight 9 
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FARADAY'S EXPERIMENT—B 


its edges but not extending to the full depth 
of the vessel. A strong solution of sulphate 
of magnesia was poured into the vessel 
to a level somewhat above the lower 

of the partition. Then distilled water was 
added on one side of the partition, very 
carefully to avoid mixing the two liquids. 
A platinum pole, connected to the positive 
terminal of a voltaic battery, was inserted 
into the solution on one side of the parti. 
tion and a similar pole, connected to the 
negative terminal of the battery, was inserted 
into the water on the other side. Soon 
after the battery was connected magnesia, 
MgO, made its appearance at the surface 
of separation between the solution and 
the water. At first it lay in the water, close 
to the surface of the solution, but later 
bubbles of hydrogen evolved in the water 
started a circulation which carried the 
magnesia upwards, There was no doubt 
whatever that the magnesia was liberated 
at the surface of separation and not at the 
negative platinum pole. In addition to 
the hydrogen evolved at the negative pole, 
Faraday observed that a gas was liberated 
at the positive pole. He did not report the 
nature of this gas but we can certainly take 
it to have been oxygen. Further, after the 
experiment was finished, Faraday withdrew 
the platinum poles and tested the character 
of the liquid adhering to them. The liquid 
on the surface of the negative pole showed 
no trace of alkali; that on the positive pole 
was found to be strongly acid. 

From these and other similar experi- 
ments, Faraday argued that electro-chemical 
decomposition could not, as the chain hypo- 
thesis assumed, be dependent upon the 
exercise of attraction and repulsion by the 
poles. Experiment A showed that decom- 
position could occur when the liquid con- 
ductor was separated from the metallic 
poles by intervening air. Experiment 3 
showed that it could also occur when water 
intervened. Neither air nor water, said 
Faraday, could be supposed to possess 
attractive or repulsive powers. Hence, he 
contended, “the determining force is nd 
at the poles but within the body under 
decomposition.” 

He then proceeded to expound his views 
as to the nature of the internal forces which, 
in his opinion, were responsible for the 
decomposition. He failed to express himself 
with his customary lucidity. All that we 
can make of his “ explanation” is that 2 
some way or other the current, passilg 
through the liquid in some unspecified 
manner, modified the chemical affinity of 
the particles and gave them the power o 
acting more forcibly in one direction than 
another. By a series of decomposition 
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and . recompositions the particles travelled 
in opposite directions until they were expelled 
at the boundaries of the decomposing 
gubstance. 

We will not attempt to explain this 
“explanation” of the nature of electro- 
chemical decomposition. Its vagueness and 
incoherence are baffling. The only thing 
which it expresses with clarity is Faraday’s 
rooted determination to regard the forces 
causing decomposition as internal to the 
decomposing substance and “ not external, 
as they might be considered, if directly 
dependent upon the poles.” 

To what extent Faraday’s primitive dis- 
like of the accepted chain hypothesis deter- 
mined the direction of his views in this 
matter we cannot say. But that he was 

jded entirely by the experimental evidence 
which he advanced in support of his con- 
clusion we take leave to doubt. With his 
keen insight into physical subjects, he must 
have realised that no philosophical conclu- 
sion could be drawn from experiment A. 
Properly regarded, it involved the transmis- 
sion of electricity along a chain consisting 
of air and liquid links alternately. It was 
therefore a compound experiment. In the 
complete absence of knowledge concerning 
what was happening in the air links no 
deduction based exclusively on what was 
observed to occur in the liquid links could 
be justified. From the vantage point of the 
present we can now say that long after 
Faraday’s time the clue, as we believe, 
to the understanding of the electro-chemical 
decomposition of liquids—and of much 
else besides—emerged from a study of the 
factor which Faraday chose to ignore, the 
transmission of electricity through gases. 

Even more obvious is the lack of per- 
spicacity apparent in Faraday’s interpreta- 
tion of the results of experiment B. That 
those results disproved the accepted chain 
hypothesis with its dependence upon the 
assumed possession of attractive and repul- 
sive powers by the poles does not bear 
examination. On the contrary, every fact, 
taken singly or together, which Faraday 
recorded in connection with this iment 
is in complete harmony with that hypothesis 
and could have been predicted from it. 
Consider as before a simplified chain 
consisting of two magnesium sulphate mole- 
cules followed by two molecules of water. 
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CHAIN HYPOTHESIS APPLIED TO 
EXPERIMENT B 


Following the same argument as before we 
see that at the plane of separation an atom 
of oxygen ejected from the water meets 
an atom of magnesium ejected from the 
sulphate solution. The result of their union 
will be the appearance at this plane of 
Magnesia. Hydrogen from the water will be 
liberated at the negative pole. On the with- 
drawal of that pole at the end of the experi- 
ment the liquid adhering to it will not be 

ine, because the magnesia is formed at 
4 distance from it and is insoluble in water. 
The SO, ions which pass to the positive pole 
during the experiment will react with the 
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water in which the magnesium sulphate is 
dissolved, the result being the formation 
of sulphuric acid in the neighbourhood of 
the pole and the liberation of oxygen. 

The fallacy in Faraday’s argument with 
respect to this experiment is now clear. 
Led away by his new terminology he thought 
of the sulphate solution by itself as the 
electrolyte and the water as one of the elec- 
trodes. Actually, the electrolyte was a 
compound one and consisted of the sulphate 
solution and the water, in series. The real 
electrodes, ‘‘ the surfaces bounding the extent 
of the decomposing matter in the direction 
of the current,”’ were the platinum “ poles.” 

At an early stage in his electro-chemical 
investigations Faraday seems to have sus- 
pected that the electro-chemical decomposi- 
tion of any substance was governed by a 
simple quantitative law; namely, that the 
mass of the substance decomposed was 
directly proportional to the quantity of 
electricity passed through it. Later he 
firmly established the truth of this law by 
carrying out a long series of careful experi- 
ments. These experiments were not easy to 
make, principally because in many of them 
the amount of primary substance decomposed 
could not be determined directly but had to 
be disentangled from the secondary reactions 
which accompanied the decomposition. But 
with patience and thoroughness Faraday 
eventually succeeded in proving that the 
amount of any substance decomposed when 
a current of electricity was passed through 
it did not depend upon the size of the elec- 
trodes or their distance apart, upon the 
strength of the liquid solution or upon the 
“tension ’—that is, voltage—of the elec- 
tricity supplied; the amount depended 
solely upon the strength of the current and 
the time for which it flowed, that is, upon the 
total quantity of electricity passed through 
the substance. This experimental discovery 
is now known to us as Faraday’s First Law 
of Electrolysis, which in his own words 
runs: “ The chemical power of a current of 
electricity is in direct proportion to the 
absolute quantity of electricity which passes.” 

Faraday carried his investigations a step 
further. He measured the weights of the 
constituents into which a wide variety of 
substances were decomposed by a given 
quantity of electricity. Gradually he came 
to realise that every chemical element 

its own characteristic “ electro- 
chemical equivalent,” which determined 
the amount of it released by the electrolysis 
of any substance containing it. A given 
quantity of electricity would decompose 
nine parts by weight of water, one part being 
represented by the hydrogen evolved and 
eight parts by the oxygen. The same amount 
of electricity passed through lead chloride, 
PbCl,, in the fused state yielded 36 parts 
by weight of chlorine and 103-5 parts of 
lead. From these and many other similar 
experiments Faraday deduced his Second 
Law of Electrolysis: ‘‘ Electro-chemical 
equivalents coincide with, and are the same 
as ordinary chemical equivalents.” In other 
words, the electrolysis of a compound sub- 
stance breaks it up into its constituents in 
the same ratio as that in which they combine 
by ordinary chemical processes to form the 
substance. 

Once again Faraday by brilliant experi- 
mental investigation had contributed to 
natural science facts of fundamental import- 
ance.. Once again, however, we find him 
curiously misinterpreting the theoretical 
import of his results. By some process of 
argument which he never explained he came 
to the conclusion that his first and second 
laws of electrolysis disproved the accepted 
chain hypothesis which attributed the cause 
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of electro-chemical decomposition to the 
attraction and repulsion of the poles. The 
truth is‘ the very reverse: the laws are in 
complete harmony with the hypothesis and 
can be deduced quite simply from it. 

Consider, for example, the electrolysis of 
water. Since each molecule before the 
action begins is electrically neutral, we must 
assume that the two hydrogen atoms carry 
between them a charge q of positive elec- 
tricity equal in amount to the charge —q 
of negative electricity carried by the single 
oxygen atom. Hence if 2n hydrogen atoms 
reach the negative pole in, say, a second, they 
will carry to that pole a total quantity of 
positive electricity given by Q=ngq. In the 
same time n atoms of oxygen will reach the 
positive pole and will carry to it a total 
quantity of negative electricity given by 
Q=—nq. According to the two-fluid theory, 
the current flowing in a circuit is to be 
measured by the amount of electricity passing 
per second in one direction, preferably from 
the positive to the negative terminal. Hence 
in this case the amount of electricity passed 
through the water in one second is Q=nq. 
The 2n atoms of hydrogen reaching the 
negative pole in that time will have a mass of 
2nw, where w is the mass of a single hydrogen 
atom. The n atoms of oxygen reaching the 
positive pole in the same time will have a 
mass of 16nw. Hence the total mass of water 
decomposed in a second will be M=18nw. 
Faraday’s First Law follows because obviously 
M is directly proportional to Q, the propor- 
tional factor being 18w/g. The Second Law 
follows because the ratio of the oxygen 
released to the hydrogen is 16nw to 2nw, or 
8 to 1. 

So far, then, Faraday, in spite of his 
assertions to the contrary, had produced no 
experimental result which could not be 
readily harmonised with the accepted chain 
hypothesis. It is in keeping with the con- 
tradictory trend of our story that Faraday, 
the great experimentalist, should have been 
the first to raise a theoretical objection to the 
chain hypothesis, which for many years 
afterwards disturbed its placid acceptance 
and eventually led to its being remodelled 
in a portentous manner. 

Faraday’s theoretical objection to the 
hypothesis was introduced parenthetically 
into his Royal Society paper of June, 1833. 
It was contained in a single paragraph and 
amounted to this:—There was abundant 
evidence that the bond of chemical affinity | 
between the elemental constituents of com- 
pound substances was in general of consider- 
able amount. In the case of some com- 
pounds, such as those between hydrogen and 
oxygen, potassium and oxygen, chlorine 4nd 
sodium, acids and alkalies, the bond of 
chemical affinity was obviously very strong. 
Yet these substances readily underwent 
electro-chemical decomposition and _ re- 
sponded at once to even a very small current. 
Hence if the disruption of the molecules were 
caused by the attraction and repulsion of the 
poles it would follow that “the weakest 
electrical attraction was stronger than the 
strongest chemical attraction.” Faraday, 
cautiously, would not go beyond saying that 
that conclusion seemed to be very unlikely 
to be true. 

(To be continued) 
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UNEMPLOYMENT IN NORTHERN IRELAND.—Tho 
total number of unemployed registered in Northern 
Ireland on October 13th was 21,718, which was 
885 fewer than on September 15th. The numbers 
of men and women aged eighteen and over registered 
as wholly unemployed were 16,330 and 2888 
respectively, and there were 598 wholly unemployed 
juveniles. 





REFRIGERATION 


OMPARED with the iron and steel indus- 

try, that of refrigeration is almost a deve- 
lopment of yesterday. Although as early as 
1834 Jacob Perkins had demonstrated the 
practicability of a refrigerating machine based 
on the principle of compressing ether, and such 
a machine was built at the time, refrigeration 
did not assume any commercial importance 
until many years after the Institution was 
founded. The subject was first brought 
before the members in 1881 by Lightfoot, 
who described machines (for producing cold 
air) which were then coming into use for the 
frozen meat trade, brewing, &c. These 
machines worked on the cycle of a reversed 
Joule air engine. Air was compressed to 
50 lb or 60 1b per square inch by a steam- 
driven reciprocating compressor, cooled under 
pressure and then, after being made to 
restore as much as possible of the work of 
compression (by expansion in another 
cylinder), it was finally discharged at a tem- 
perature of 80 deg. Fah. or more below zero. 
The machines described in the paper were 
manufactured by the firm with which I am 
connected, who were early in the refrigerating 
field. They were designed by Lightfoot, who 
was the firm’s chief draughtsman at the time. 

In 1886 Lightfoot returned to the subject 
of refrigeration with a comprehensive account 
of the apparatus then in use, or previously 
invented, for icemaking. The systems con- 
considered included the evaporation of water 
in a vacuum—first attempted by Dr. Cullen 
in 1755, and subsequently improved by 
Carré, Harrison, Windhausen and others ; 
the vapour compression process, with ether, 
ammonia and sulphur dioxide as the working 
substances, developed by Harrison, Pictet 
and Linde; and the ammonia absorption 
process first applied by Carré about 1858. 
All these methods of refrigeration were then 
in use in the country, as well as the cold air 
process previously brought to the notice of 
the Institution by the same author. Wood 
charcoal—called “‘ vegetable black ”—and 
silicate cotton were used for the insulation of 
cold stores, but the use of granulated cork was 
advocated at the meeting by Druitt Halpin, 
who had had experience of it in Germany. 
Charcoal was abandoned after it had been 
suspected of causing fires on board ship, and 
the, employment of slag wool or silicate 
cotton became common until superseded by 
cork, which is now universally used. It was 
stated by Price Williams in the discussion 
that the experience of the P. and O. Company 
indicated that meat was better preserved by 
chilling than by complete freezing, but Light- 
foot considered freezing to be necessary—a 
belief since proved to be mistaken. It was 
not, however, until 1900 that the first 
successful consignment of chilled meat was 
landed at Liverpool. It was brought over 
from the Argentine under the supervision of 
William Callan, one of our members, whose 
life was spent in the development of 
refrigeration. 

The cold air machine had become virtually 
obsolete by 1912, when papers on ‘‘ Vapour- 
Compression Refrigerating Machines” and 
“The Theory of Refrigerating Machines ” 
were read before the Institution by Anderson™ 








* Presidential Address, Institution of Mechanical 
ineers, October 29th. Abstract. 
Lightfoot, T. B., 1881 “ Proc.,” I. Mech. E., page 
105, and 1886, page 201. 
14 Anderson, J. W., 1912 “Proc.,” I. Mech. E., page 949. 
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and Grindley'® respectively. Refrigeration 
practice was then almost entirely dependent 
on installations involving the use of ammonia, 
carbon dioxide or sulphur dioxide; all of 
these were fully dealt with in the papers, and 
the discussions evoked much interest. It 
became evident that it would be of great 
benefit to the industry in general if the 
Institution would take steps to secure agree- 
ment with regard to several questions on 
which there was diversity of opinion or 
practice. The Council therefore appointed a 
Refrigeration Research Committee, under 
the chairmanship of the late Sir Alfred 
Ewing, with the primary duty “ to consider 
and define a Standard in Refrigeration and 
its Units of Measurement.” No greater 
authority could have been entrusted with the 
task, for Ewing’s name is as highly respected 
by refrigerating engineers for his book on 
“The Mechanical Production of Cold” as it 
is by steam engineers for his ‘‘ Thermo- 
dynamics for Engineers’ and ‘‘ The Steam 
Engine and Other Heat Engines ’’—all of 
which are classics of engineering literature. 

The Committee presented its report in 
1914,2® and this was fully discussed by the 
members both in London and Manchester. 
It recommended that the unit of refrigerating 
effect should be one calorie per second, or 
342,860 B.Th.U. per day of twenty-four 
hours, under stated temperature conditions. 
This unit, however, has not been generally 
adopted by the industry, and performances 
are stiil often reckoned in “‘tons of refrigera- 
tion ’’ per day, which means a rate of heat 
withdrawal equal to that required to freeze 
so many tons of water in the same time. Such 
a definition might refer to either the English 
or the American ton, and it is now more usual 
to give the duty of a refrigerating plant in 
terms of B.Th.U. per hour under stated con- 
ditions of brine and cooling water tempera- 
ture. This avoids all ambiguity and brings 
the practice of refrigerating engineers into 
line with that of their colleagues whose work 
lies with heat engines. 

The real value of the report lay in its 
appendices. The first of these included total 
heat and entropy charts for carbon dioxide, 
ammonia and sulphur dioxide, with tables 
of the properties of these substances and of 
the specific heat of calcium chloride brine, all 
according to the best data then available. 
A second appendix by Ewing explains the 
refrigeration cycle with reference to the use 
of the charts. These charts and tables 
rendered great service to the industry for a 
number of years. 

Apart from a short paper (1923) dealing 
with heat transmission, from ammonia gas, 
through the walls of steel pipes, the subject 
of refrigeration was next brought before the 
Institution in 1929 by Ward.” That year 
may be regarded as the jubilee of the frozen 
meat trade, for it was in 1879 that the steamer 
* Strathleven,” equipped with a Bell-Cole- 
man cold air plant, left Australia with a small 
cargo of frozen meat for London, and thus 
inaugurated an industry destined to become 
of immense importance, not only to the 
inhabitants of these islands, but also to the 
great meat-producing countries overseas. 
The inventor of the plant was Joseph James 





18 Grindley, J. H., 1912 “ Proc.,” I. Mech. E., page 
1033. 


16 1914 “* Proc.,” I. Mech. E., page 645. 
17 Ward, H. J., 1929 “‘ Proc.,”’ I. Mech. E., page 113. 
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Coleman, who patented his cold air machin, 
in 1877, and H. and J. Bell were a firm of meg 
importers, who had approached Coleman oy 
the advice of Lord Kelvin. The growth of the 
frozen meat trade will be gathered from th, 
fact that the number of frozen carcagg, 
imported into this country was only 400 jp 
1880. In 1927 the number of chilled o 
frozen carcases imported was 14,985,795 
besides more than 18 million bunches of 
bananas brought in refrigerated ships from 
the West Indies. Up to that time the highes, 
number of chilled or frozen carcases imported 
in any one year was 16,179,770 in 192]~ 
something like one for every three inhahitants 
of the country. 

At the time the paper was read, less than 
1 per cent of the refrigerated ships employed 
cold air machines; 80 per cent were usj 
carbon dioxide and 18 per cent used 
ammonia. To-day the proportions, expressed 
as percentages, are as follows :—Carbon 
dioxide, 69-5 ; ammonia, 21-5; Freon, 6:5; 
methyl chloride, 1-5; and steam jet, |-0. 

During the discussion of Ward’s paper it 
was suggested that, if the refrigerating 
machine developed along similar lines to 
those of the steam engine, a turbine com. 
pressor would eventually be favoured. To 
this the author replied that “‘ he personally 
thought it was quite reasonable to expect 
to see turbine compressors for high pressures, 
as their use for moderate pressures, with 
ammonia, was within sight.” 

The analogy does not, in fact, hold good, 
and the turbo-compressor has made little 
progress in this country. It is, however, 
extensively used in the U.S.A., particularly 
in the case of the larger size air conditioning 
installations, and, in his centenary lecture 
(1947), W. A. Carrier expressed the opinion 
that its use would become increasingly more 
common. 

Later, Dr. Mawson" dealt with the multiple 
effect and compound compression cycles 
used for carbon dioxide machines, and com- 
pared the results obtained in practice with 
those calculated from theory. It is an 
excellent exposition of the use and value of 
the Mollier entropy and total-heat chart. 

The same author, in 1931, dealt with the 
thermodynamics of mixtures of non-con- 
densable gases with condensable substances, 
particularly the use of hydrogen with 
ammonia in the well-known “ Electrolux” 
household refrigerator. The effect of the 
presence of air or other inert gases, with 
ammonia or carbon dioxide, on the perform- 
ance of refrigerating machines using those 
refrigerants, was investigated. His con- 
clusion, borne out by practice, was that the 
presence of air was detrimental and much 
more so in ammonia than in carbon dioxide. 

The refrigerating engineer is just as much 
concerned with keeping coldness when he 
has got it as he is with machines for creating 
it in the first place. Hence the question of 
insulation of cold stores, &c., is a matter of 
great importandée to him. Valuable informa- 
tion on the heat conductivities and densities 
of eleven different insulating materials used 
in refrigerating work was afforded by Dr. 
Griffiths” in November, 1939. A paper by 
Jones,” reviewing the various designs of 
small automatic refrigerating machines for 
shops, &c., followed in May, 1940. 

It has been recognised by steam engineers, 
ever since the days of James Watt, that the 
condensation of live steam on its entrance 
to the colder cylinder of a steam engine, and 
its re-evaporation during the exhaust stroke, 
constitutes a serious source of loss. Re- 

18 Mawson, H., 1929 “‘ Proc.,” I. Mech. E., page 389 
and 1931, Vol. 120, page 679. 

1° Griffiths, E., 1939 Journal, I. Mech. E., page 187. 

2 Jones, H. L., 1940 Journal, I. Mech. E., page 94. 
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werating engineers are faced with an 
analogous problem, for the vapours they 
employ become condensed on the cylinder 
yalls during the compression stroke and re- 
evaporate during the suction stroke. This 
re-evaporation will obviously interfere with 
the entrance of fresh vapour, and conse- 
quently may have a decidedly prejudicial 
effect on the volumetric efficiency of the com- 

r. The matter was investigated by Dr. 
Giffen and Newley,** who described, in May, 
1940, experiments they had carried out on. 
the volumetric efficiency of an ammonia 
compressor in the engineering laboratory of 
King’s College, London. The efficiency was 
found to fall by about 20 per cent as the con- 
dition of the vapour at the suction valve was 
changed from a superheat of 45 deg. Fah. to 
a dryness fraction of 0:75. As might be 
expected, the amount of condensation de- 
pended largely on the temperature of the 
cylinder walls. These trials followed along 
similar lines to those of Smith** given in 1935 
and were generally in agreement. 

The same volume of the “‘ Proceedings ”’ 
contains a report of the sub-committee 
appointed to review, in the light of more 
recent investigations, the data on refrigerants 
collated by the Refrigeration Research Com- 
mittee in 1914, a quarter of a century earlier. 
The outcome of the work of the sub-com- 
mittee has been to make available to the 
members, for a small charge, up-to-date 
charts of the properties of ammonia, carbon 
dioxide, sulphur dioxide, methyl chloride 
and Freon, all in British units. In the new 
charts total heat has been plotted against 
pressure instead of against entropy, and lines 
of constant volume have been added. Skew 
co-ordinates have also been avoided, for, in 
spite of the careful explanation of them 
given in one of the appendices to the earlier 
report, they have never been attractive to 
practical men. The report terminates with a 
most admirable bibliography of the subject, 
distinguished from the customary bald list of 
references by the fact that the reader is told 
just what he will find if he looks up the 
publications referred to. 

More fortunate than were the early steam 
engine makers, the builders of refrigerating 
machinery could start at a time when the 
main principles of thermodynamics were not 
only established, but were generally under- 
stood. The refrigerating machine is essen- 
tially a reversed heat engine, and much of the 
reasoning which applies to one is equally 
applicable to the other. The ideal cycle of 
Carnot provides the absolute criterion of 
efficiency in both cases. We may not— 
indeed, we do not—attempt to follow the 
cycle rigidly, because practical considera- 
tions have to be taken into account ; but we 
at least know the effect of every departure 
from it. On the mechanical side also, 
refrigerating engineers had the advantage of 
the long experience previously gained by the 
makers of steam and hydraulic machinery, 
many of whose problems were analogous with 
those confronting the designers of the new 
machines. Hence the story of refrigeration 
cannot be expected to record any such revo- 
lutionary changes in practice or theory as 
have characterised some of the older branches 
of engineering. Apart from the general 
adoption of vapour compression in place of 
the cold air system about 1890, progress has 
consisted for the most part in the steady 
evolution of definite types of machinery along 
lines indicated by experience and made 
possible by improvements in materials and 
method of manufacture. 
twee E., and Newley, E. F., 1940 “‘ Proc.,” 
» Mech. E., Vol. 143, page 227. 


* Smith, E. C., 1935 “ Proc.,” I. Mech. E., Vol. 129, 
page 477, 
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Internal Stresses in Metals and Alloys 


No. IlI—(Continued from page 407, October 31st) 


ECTION III of the Symposium dealt 

with ‘‘ Effects Associated with Internal 
Stresses,’’ and the subject was divided into 
parts (a) “‘ Microscopic and Sub-Microscopic 
Effects,” and (b) ‘‘ Macroscopic Effects.”’ 

Section (a) was discussed on Thursday 
morning, October 16th, the Chairman being 
Dr. Maurice Cook, and the rapporteur Dr. 
A. G. Quarrell. 

Dr. Quarrell, introducing the nine papers 
in Section (a) said that in the first psper Sir 
Lawrence Bragg, F.R.S., had developed more 
fully a line of reasoning which he first put 
forward about five years ago, and by which 
he was able to deduce a formula for the 
limiting shear strength of a metal in terms 
of the average size of the mosaic fragments 
in the severely cold-worked state. It was 
assumed that each act of slip was confined to 
an element of the mosaic, that it must occur 
in multiples of the interatomic distance in 
the direction of slip, and that slip would only 
occur when strain energy was released in 
the process. The earlier treatment led to 
the result that the limiting shear strain was 
Sum=Kea/t, where Sy, was the interatomic 
distance and ¢ was the size of the mosaic 
element, the constant K having a value of 
4. It was clear that this value must be in 
error as no allowance had been made for 
the local strains produced at each end of the 
glide plane. In his present paper Sir Law- 
rence had taken these factors into con- 
sideration and so obtained values for the 
constant K varying from 5-0 for pure copper 
to 6-4 for aluminium. The resulting esti- 
mates of shear strength were shown to agree 
in order of magnitude with the experimental 
values. It was, however, a little unfor- 
tunate that full details of the method were 
not included in the present paper. The 
estimates were based upon observations of 
X-ray ring broadening made by Wood and 
assumed by him to be caused by reduction 
of resolving power due to small crystal 
size. Sir Lawrence Bragg had assumed the 
ring broadening to be due to strains and had 
then derived estimates of crystallite size 
which differed from Wood, and more detail 
of the method would have been appreciated. 
In a perfect crystal, the process of slip 
required a considerable energy to start it, 
but this would not be the case if weak points 
existed, such as dislocations attached to the 
boundaries between mosaic elements. Such 
dislocations had been observed in the 
fascinating bubble model devised by Sir 
Lawrence and which had been shown at 
the conversazione on the previous evening. 

It was well known that differences in 
thermal expansion effects between the inside 
and outside of a metal part might cause 
internal stresses of the type known as ‘‘ body 
stresses.’’ The experiments described in 
the paper by Dr. F. P. Bowden showed that 
under certain circumstances similar effects 
might be produced on a microscopic scale, 
and that the internal stresses so produced 
might cause plastic deformation of the 
individual grains of a metal. Dr. Bowden 
gave in some detail the reasons for believing 
these effects to be caused by anisotropic 
thermal expansion. It was also shown that 
internal stresses in metals showing aniso- 
tropic thermal expansion could not be com- 
pletely eliminated by annealing since further 
stresses would be introduced on cooling 
from the annealing temperature. The effect 
was observed in alloys as well as in pure 


metals, and it was suggested that it was one 
of the factors contributing to the fatigue 
failure of bearings. 

By a similar process internal stresses on 
a microscopic scale must be developed around 
inclusions even in cubic metals, provided the 
difference in thermal expansion between the 
inclusion and the matrix was in the right 
direction for the thermal cycle given. Such 
internal stresses were referred to in the 
paper by Professor Andrew and Dr. Lee, 
and Dr. Quarrell said it would be interesting 
to know if plastic deformation had ever been 
observed around inclusions in a metal which 
had been subjected to repeated heating and 
cooling. 

It was interesting to note that one type 
of turbine shaft deflection observed on 
heating, and observed by Caplan, Jelly 
and Reeman in Section II of the Symposium, 
was attributed to chemical segregation 
causing the coefficient of thermal expansion 
to vary eccentrically across the shaft. 

A paper by Professor Thompson dealt 
with transformation stresses and particularly 
their effects upon further transformation, 
and hence upon the resultant structure. 
Most of Professor Thompson’s examples 
were drawn from the ferrous side. The 
fact that austenite was retained in the 
centre of a quenched bar of high-carbon 
steel—although the rate of cooling was less 
here than on the outside where the martensite 
transformation occurred to completion—was 
attributed to the stresses caused by the 
expansion accompanying the formation of 
martensite. Arising from this was the 
suggestion that the application of a tensional 
stress should accelerate the transformation 
of austenite, and it was interesting that 
Professor Thompson’s school had shown that 
a tensional stress of about 10 tons per square 
inch halved the time necessary for complete 
transformation of a eutectoid steel in the 
range 200 deg. to 400 deg. Cent. 

On the non-ferrous side, Professor Thomp- 
son had referred to the markings, somewhat 
similar to mechanical twins, observed in 
samples of chill cast cadmium and supported 
the view that they were caused by phase 
changes in these metals. In a discussion 
on a previous paper by the Chairman of 
this session—Dr. Cook—it was . suggested 
by Dr. C. H. Desch that the grain growth 
observed on annealing as-cast cadmium was 
due to anisotropic thermal expansion causing 
internal stresses. Dr. Quarrell thought there 
was clearly opportunity for discussion here, 
and there should be much to say as twenty- 
four years had elapsed since the original 
discussion on the subject. 

The paper by Mr. C. C. Earley (N.P.L.) 
described new work on the effect of internal 
stresses upon the transformations in iron- 
nickel alloys. By the aid of X-ray methods 
Mr. Earley had determined the annealing 
treatment which would eliminate such 
internal stresses without causing trans- 
formation to occur and then compared the 
isothermal transformation characteristics of 
strained and strain-free material. 

On the question of precipitation, there 
were three papers. Dr. Marie Gayler gave 
a résumé of the literature on age-hardening— 
to which she herself had contributed so 
much—and from the evidence deduced that 
during the process of ageing, highly localised 
stresses were being continuously developed, 
first on a sub-microscopic and then on a 
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microscopic scale. The creep behaviour of 
age-hardenable alloys was also likely to be 
affected by internal stresses, and Dr. Gayler 
had raised a point of practical importance 
in this connection. The question was, should 
creep and other tests at elevated tempera- 
tures be carried out on alloys in an age- 
hardenable condition ? The results of such 
tests would inevitably be affected by changes 
of micro-structure and of internal stress 
during the test, and interpretation would 
therefore be difficult. 

Mr. F. R. N. Nabarro (Bristol University), 
writing as a theoretical physicist, had been 
especially concerned in his paper with the 
detailed mechanism of the precipitation 
process, and in particular had paid attention 
to the factors governing the shape and size 
of the precipitate. 

In his note dealing with experimental 
work on precipitation in an aluminium 7 per 
cent magnesium alloy, and in certain 
aluminium-magnesium-zine alloys, Mr. E. C. 
W. Perryman (British Non-Ferrous Metals 
Research Association) had shown that rela- 
tively slight plastic deformation of the 
homogenised alloy prior to ageing at elevated 
temperatures has a marked effect upon the 
precipitation. 

The subject of hydrogen in steel, continued 

Dr. Quarrell, had attracted a great deal 
of attention in recent years, and it was 
therefore appropriate that Professor Andrew 
and Dr. Lee, who commenced work in this 
field when it was not so popular, should 
have given a paper which was primarily 
concerned with the internal stresses which 
might be caused by hydrogen. Two main 
effects were concerned, viz., hydrogen 
embrittlement and hair-line crack formation. 
Embrittlement by hydrogen occluded during 
pickling or during electrolysis had long been 
known, but it was comparatively recently 
that a similar effect had been recognised in 
steels containing hydrogen introduced during 
the steel-making process. The exact 
mechanism of this embrittlement was not 
known, but it seemed likely that the hydrogen 
which was responsible might have segregated 
to discontinuities in the mosaic structure. 
Certainly the normal properties of the steel 
might be restored if the hydrogeri was 
eliminated, but the problem was complicated 
by the fact that for a steel of a given com- 
position and heat treatment, 1 cubic centi- 
metre of hydrogen per 100 grammes of steel 
might be sufficient to cause severe embrittle- 
ment, whereas in another metallurgical con- 
dition the same steel might hold 6 cubic 
centimetres per 100 grammes without show- 
ing ill effect. 

Other references to hydrogen embrittle- 
ment had been made in the papers by Mr. 
Hothersall and by Mr. Elliss in the second 
section of the Symposium. Mr. Hothersall 
had discussed the causes of internal stresses 
in electro deposits, while Mr. Elliss, besides 
referring to the hydrogen embrittlement 
which could occur if steel castings were 
pickled, suggested that hydrogen might 
possibly play a part in causing hot tears in 
steel. Hair-line crack formation was also 
affected by the metallurgical condition of 
the steel, but, as the authors showed, internal 
pressures built up by hydrogen played an 
important part in the mechanism. 

Hydrogen, said Dr. Quarrell, dissolved in 
steel in the atomic form, and its solubility 
was not determined uniquely by the tem- 
perature, but increased with the pressure of 
molecular hydrogen outside the lattice. 
Furthermore, the equilibrium pressure corre- 
sponding to the amount of hydrogen in 
solution must be built up inside any cavity 
within the steel. For a given hydrogen 
content the equilibrium pressure of hydrogen 
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rose with diminishing temperature and 
increased abruptly on solidification and at 
the gamma to alpha transformation. Con- 
sequently, if the initial hydrogen content 
of a steel was sufficiently high and if no 
special precautions were taken to remove it 
during cooling, then very high pressures 
might be built up within small cavities or 
voids. On the simple theory of hydrogen- 
steel equilibria it was difficult to explain 
how it happened that steel could retain a 
certain amount of hydrogen almost inde- 
finitely at room temperature. Professor 
Andrew and Dr. Lee suggested that this 
hydrogen was in the molecular form at the 
crystalline boundaries, and in support of 
this view described a convincing experiment 
in which the hydrogen retained by cold- 
worked iron be am electrolytic treatment 
increased very considerably with the degree 
of cold work. The plea which these authors 
made for work leading to a clearer under- 
standing of the nature of crystallite and 
grain boundaries would be echoed by almost 
everyone who was concerned with research 
on metals. 

In the final paper of the section, Mr. B. 
Sugarman (B.S.A. Group Research Centre, 
Sheffield) showed how the photo-elastic 
technique could be used to investigate the 
stress distribution around structural inhomo- 
geneities of various shapes and arrangements. 
By the use of the frozen stress picture tech- 
nique Mr. Sugarman had been able to 
demonstrate the high stress around a circular 
inclusion having a greater coefficient of 
expansion than the matrix. 


DISCUSSION 


Sir Lawrence Bragg, F.R.S., remarked 
that he would like to say on behalf of 
physicists that they realised very much 
indeed how far they had to go before any- 
thing they put forward began to touch the 
profoundly complex technical problems with 
which engineers and metallurgists had to 
deal. He had endeavoured to indicate in 
his paper that perhaps physicists were 
rushing in where other angels feared to 
tread! He felt that the right way to think 
of this matter was that in this borderline 
between physics and metallurgy they had 
at the present moment one of the most 
thrilling branches of science. He felt that 
the fundamental point was that they should 
concentrate their thinking on strain and not 
on stress, because that was what gave 
metals elastic limit. Collaboration between 
physicists and metallurgists in this very 
interesting field had always been very close, 
and this Symposium was a striking example 
of it. 

Dr. U. R. Evans said that several of the 
papers dealt with the hardness associated 
with fine-grain metal as opposed to the 
hardness of coarse-grain metal, and he 
thought the conclusion must be reached in 
every case that fine-grain metal should be 
harder than coarse-grain metal. Metal 
which had been broken up by cold work 
into small fragments should be harder than 
the original metal and there seemed to be 
some evidence of this from recent experi- 
mental results. With regard to age-harden- 
ing, he said he had made suggestions else- 
where as to the possible cause, but more 
experimental knowledge was needed of the 
work involved in deformation as opposed 
to the force needed to produce fracture, 
and he put in a plea for more work to be 
done in this connection. 

Dr. N. P. Allen (N.P.L.) said it had been 
a great pleasure to the committee which 
arranged the Symposium to have the paper 
from Sir Lawrence Bragg, for they appre- 
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ciated the great interest he took in thi, 
matter and the fertility of his ideas whig, 
he put forward. Whilst he did not pregum, 
to criticise the theoretical side, he felt tha 
the calculated strength figures put forwayg 
were not of the order of strength with which 
the metallurgist was familiar, and he woulg 
place them in a different order from that 
given in the . Sir Lawrence had 
calculated the strength of the various 
metals, but did not say at what temperature 
these strengths were to be applied. Presym. 
ably he was thinking of the strengths gt 
absolute zero, but if the melting point was 
taken then the position was quite different, 
and the strength would tend to tumble down 
very rapidly. If the size of the elements 
was fundamental to the shear strength of 
the material, then one must conclude that 
the boundaries were vanishing round about 
that temperature and he wondered if any 
clue to the nature of these boundaries would 
help to find out what was going on there. 

Mr. G. Parkin, referring to the paper by 
Andrew and Lee on the formation of hair. 
line cracks in steel, suggested that the 
statement ‘‘... there is little doubt that 
internal pressures set up by hydrogen alone 
can be sufficiently high to cause fracture of 
the steel ’’ was rather too wide a generalisa- 
tion. Was it possible completely to exclude 
transformation stress from the formation of 
the hair-line cracks? If the authors could 
show a specimen which demonstrated that 
there were negligible transformation stresses, 
then he would agree that that was the case, 
but personally he had seen no hair-line 
cracks in mild steel where there was a neglig- 
ible transformation stress. 

Dr. Lee, in reply, said that experiments 
had been carried out which showed there 
was no transformation stress from the forma. 
tion of hair-line cracks. - 

Mr. N. G. Petch said that as an early 
student of Professor Andrew he was not 
entirely in agreement with the views 
expressed in the paper by him and Dr. Lee, 
In considering the effect of hydrogen on 
steel it was necessary to start with hydrogen 
embrittlement, which was to be explained 
in two ways. One was strain hardening 
round the cavities which were supposed to 
be filled with hydrogen, and the other was 
stress distribution at the cavity, but he had 
prepared a paper, not yet published, in which 
he had expressed views rather against these 
explanations. With a steel that contained 
hydrogen, the strain curve did not show any 
strain hardening due to the presence of 
hydrogen, and it was also shown that the 
stress distribution at a cavity filled with 
hydrogen was not such as to raise the yield 
point and produce embrittlement. The 
characteristics of hydrogen embrittlement 
included the fact that the hydrogen produced 
@ radical change in the deformation, and that 
change was from the normal plastic deforma- 
tion to cleavage fracture. The actual con- 
ditions under which plastic fracture occurred 
in metals was not really known nor were 
they satisfactorily known in the case of 
cleavage fracture, but these latter conditions 
were fairly certain. They were simply the 
attainment of a certain critical tensile 
strength and the change from plastic fracture 
to brittle fracture could be explained by 4 
lowering of the brittle strain by the hydrogen 
in solution. In the case of hair-line cracks 
he believed there were stresses due to other 
forces than the hydrogen in the cavity. 

Dr. Marie Gayler, who discussed several 
of the papers dealing with the theoretical 
side, said that the statement that boundary 
migration and slip was due to anisotropy 
of non-cubic metals, needed a little modifica 
tion, and further work should be done on 
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jst point. She had found very marked 
ry migration in copper which was 
pably due to stresses during cooling. 
they were of a similar type to those referred 
join the paper by Bowden, but she did not 
think they could be attributed to the cause 
ed. There was a definite boundary 
migration which might be due to thermal 
expansion or to residual stresses set up by 
grain growth. 

Professor F. C. Thompson challenged the 

very first statement in the paper by Sir 
[awrence Bragg that “when a metal is 
strained beyond the elastic limit, slip takes 
place on glide planes and in a glide direction 
which can be identified with a row of most 
closely packed atoms in the structure.” He 
said that in the case of single crystals there 
was some evidence for this statement, but 
in the case of polycrystalline materials the 
evidence was increasingly strong that that 
was not the direction in which atomic move- 
ment took place at all. It seemed inevitable 
that there was some difference in the type 
of atomic movement in the two cases, and 
he thought a movement took place which he 
and those associated with him in this work 
called the ‘‘ easy glide.’ This did not in 
the least detract from the value of the 
general thesis which Sir Lawrence Bragg 
had developed, which represented, as far 
as he could see, completely what was happen- 
ing in the single crystal, but did not represent 
quantitatively what was happening in poly- 
crystalline material. 

Mr. G. J. Metcalfe said that Mr. Perryman’s 
note on the effect of cold work on the rate of 
precipitation in aluminium-magnesium alloys 
was closely connected with some work that 
was started whilst he was at the Royal 
Aircraft Establishment. In this investiga- 
tion, aluminium 5 per cent magnesium 
alloy sheet was heated and quenched in 
cold water after which specimens were cold 
worked various amounts by cold rolling, 
and were then examined microscopically 
before and after ageing at 70 deg. Cent. 
for twenty-eight days. It was found that 
in the unaged material, whether the specimens 
had been cold worked or not, there was no 
evidence of precipitation either within the 
grains or at the grain boundaries. After 
ageing, however, it was found that in the 
solution heat-treated and quenched material 
an incomplete grain boundary network had 
formed, as precipitation had occurred only 
om one or more sides of each grain. The 
effect of 5, 10 and 20 per cent reduction in 
thickness by cold rolling, followed by ageing, 
was to cause a gradual increase in the grain 
boundary precipitation with the result that 
after about 20 per cent cold work, a complete 
grain boundary network had formed. Ageing 
after greater amounts of cold work caused 
precipitation to occur along slip planes 
within the grains, but this varied appreciably 
from grain to grain and also within each grain, 
apparently due to local differences in the 
degree of cold work. It seemed that there 
was @ critical amount of deformation of the 
lattice at which precipitation started in 
the slip planes, and that the amount of pre- 
cipitation was dependent on the degree of 
cold reduction, ageing treatment and com- 
position. ~ 

Dr. J. A. Wheeler, discussing the paper by 
Professor Thompson, said it.seemed likely 
from published results that the effect of 
applied external load on the rate of trans- 

ion of austenite to martensite was 
concerned not with the elastic stresses, but 
with the plastic strain to which the austenite 
was subjected. Cotterill, in a paper to the 
Tron and Steel Institute in 1945, had shown 
this to be the case. In connection with the 
paper by Professor Andrew and Dr. Lee, 
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he said that although these authors regarded 
the rate of diffusion of hydrogen in iron at 
low temperature as being relatively slow, 
he personally would regard it as being rela- 
tively rapid, and he asked for the comments 
of other hydrogen workers on this point. 

Sir Lawrence Bragg, in a few comments 
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winding up the discussion, said that what 
was wanted was a real investigation of 
crystal size under exactly the same condi- 
tions, although he admitted this would be 
very difficult. 

The third session then closed with the 
usual votes of thanks. 


(To be continued) 


Launching of the Cunard White Star 


Liner ‘°* Caronia ”’ 


(PRE launching of the Cunard White Star 
liner, ‘‘Caronia,” from the Clydebank 
yard of John Brown and Co., Ltd., on 
Thursday, October 30th, marked a further 
stage in the completion of the largest pas- 
senger liner now building in the world. 
The ship is of especial interest as she has 
been designed not only to take an important 
place in the company’s North Atlantic 
service, but to be available also for cruising 
in tropical waters. Many model experiments 
were made in the 
i ty experimen- 
tal tank, and the size 
and draught: of the 
vessel were carefully 
calculated in order to 
allow the ship to enter 
all the ports which are 
likely to be included 
in a world cruise 
itinerary. 

The ‘‘Caronia”’ is 
the second ship of the 
same name to be built 
by John Brown for 
Cunard ownership. On 
July 13, 1904, the 
first ‘‘ Caronia,” a ship 
of 20,000 tons, was 
launched from _ the 
same building berth 
at Clydebank. 

On Thursday last, 
the naming ceremony 
was gracefully _per- 
formed by Her Royal 
Highness, Princess 
Elizabeth, who was 
accompanied by her 
fiancé, Lieutenant 
Philip Mountbatten, 
R.N. Before launch- 
ing the ship the Prin- 
cess spoke of her pre- 
vious visits to Clyde- 
bank and, after refer- 
ring to the present 
economic  difliculties 
with which the nation was faced, and the help 
proferred by the Dominions and Colonies, 
said that while we could call upon such 
qualities and such craftsmanship as this 
great ship represented, we could be sure of 
our ability to solve the problems before us, 
and to weather the present storm. After 
the bottle of Empire wine had broken on 
the bow of the ‘‘Caronia,”’ there was a 
short pause before the liner began to move 
down the launching ways. In a little over 
half a minute her bows touched the water 
and shortly after the pull of the drag chains 
brought her to rest. 

At the luncheon which followed the launch- 
ing, Lord Aberconway, the chairman of John 
Brown and Co., Ltd., congratulated the 
Princess on her speech and presented a gift 
of antique plate, as a combined launching 
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and wedding gift. In proposing the toast 
of the ship and her owners, he referred to the 
dual capacity of the ship and the fact that 
she would carry nearly 1000 passengers 
in every modern comfort. which could be 
applied to a ship at sea. Mr. F. A. Bates, 
the chairman of the Cunard White Star 
Ltd., responded and said that the Cunard 
company was proud of the fact that its 
association with John Brown and Co., 
Ltd., and the firm which preceded it, 


‘+ CARONIA"’ 


went back as far as 1853. He then proposed 
the toast of the builders. In his reply, Sir 
Stephen Pigott, the managing director of 
Clydebank shipyard and engine works, made 
reference to the Cunard White Star company 
as the firm’s chief customer. His firm and 
its predecessors had built for Cunard, he 
said, a total of about fifty ships, representing 
@ gross tonnage of more than 500,000, 
with machinery of 750,000 h.p. 


HULL DESIGN AND CONSTRUCTION 


From.a gracefully curved well raked stem, 
the main deck will sweep back to a terraced 
bridge structure, the single tripod mast 
being set abaft the bridge. There will be 
a single large oval funnel amidships, without 
external guy ropes, and cowl ventilators 
will be done away with, giving clear upper 
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deck spaces. The principal hull dimensions 

and particulars are as follows :— 
SX aera 715ft 
Length between perpendiculars 665ft 
Length of promenade deck oon cee OES 
Moulded breadth... ... ... ... ...  Qlft 
Number of decks ... ‘apa ME ee 
Approximate gross tonnage 34,000 


The ship is built with a cellular double 
bottom, which gives a continuous water- 
tight inner skin, from fore to after peak, 
with forty watertight compartments between 
the inner and outer bottoms. Ten water- 
tight bulkheads form the main watertight 
compartments of the ship above the double 
bottom. Special attention has been paid to 
lifeboat equipment, and all boats will be 
carried in gravity davits and will be power 
driven. In addition to eight orthodox 
pattern lifeboats, each designed to carry 
145 persons, there will be six single-screw 
launches, designed to carry sixty persons, 
fitted with deck shelters and driven by 
130 h.p. diesel engines, at a speed of nine 
knots. Besides serving as lifeboats, these 
launches will enable passengers to land com- 
fortably and speedily on shore excursions, 
when the ship is at anchor off cruising ports. 

For fire protection automatic sprinklers 
will be installed in public rooms, cabins and 
working spaces, while combined CO, fire- 
extinguishing and smoke detection apparatus 
will be fitted in all storerooms and cargo 
spaces. 

The public rooms will all be air-conditioned, 
and for ventilation a battery of fans will 
distribute air drawn from around the funnel 
casing to all parts of the ship. The navigating 
equipment includes the most modern instru- 
ments for navigation, docking and undocking, 
including radar apparatus. 

Whilst on North Atlantic service, the 
“ Caronia ”’ will cater for first-class and cabin 
class passengers. On the promenade deck 
are grouped the principal public rooms, 
including a first-class observation lounge, 


cocktail bar, lounge hall, writing 
room, smoking room, library, cinema 
theatre and lounge and garden lounge 


for cabin class passengers. Additional rooms 
are @ cabin smoking room and cocktail 
observation lounge on the main deck and 
a first-class restaurant and cabin dining- 
room on the restaurant deck. 

Accommodation for first-class passengers 
will be provided on the sun deck, main 
deck, ““A” deck, and restaurant deck. 
Most of the cabins will be outboard, with 
natural lighting and ventilation, in addition 
to mechanical ventilation and electric radia- 
tors. The main deck amidships will be 
set apart for suites of accommodation con- 
sisting of sitting room, bedroom, servants 
room, box room and private bath room. 
The majority of state rooms will have 
private bath rooms and in addition to the 
usual hot and cold water services, iced water 
will be available at each wash basin. The 
cabin class passengers will be accommodated 
in state rooms on the main deck, the restau- 
rant deck and “ B ” and “‘C”’ decks. Single 
and two-berth cabins will be provided, 
provision being made for an extra Pullman 
berth. Each state room will have its private 
toilet. 

The decks in the ‘‘ Caronia’’ will be ex- 
ceptionally spacious. In addition to a glass- 
enclosed promenade deck, over 400ft in 
length, open promenades will be provided 
on the sun deck with a 70ft wide space 
abaft the bridge for sports and games. In 
addition to a terrace above, there will be a 
considerable amount of space surrounding 
the open-air swimming pool. The cinema 
will be designed to seat 300 persons, and will 
be open to both first-class and cabin 
class passengers. The first-class restaurant 
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and the cabin class dining room will, to- 
gether, have a capacity for 540 persons. 
MAIN PROPELLING MACHINERY 

The main propelling machinery comprises 
a twin-screw arrangement of Parsons geared 
turbines, taking steam from Yarrow water- 
tube boilers, constructed by the shipbuilders. 
The two turbine units will each consist of 
triple expansion impulse reaction turbines, 
designed to be operated independently in 
either the ahead or the astern direction. 
The high pressure, intermediate pressure and 
low pressure turbines are grouped around a 
main gear wheel, the condenser being under- 
slung from its low pressure turbine. At 
full power the high pressure turbine will 
run at 3686 r.p.m. and the intermediate and 
low pressure turbines at 1990 r.p.m. The 
turbine revolutions will be reduced to the 
propeller speed of 140 r.p.m. in the case 
of the high pressure turbines, through 
double reduction, double helical gearing ; for 
the intermediate and low pressure turbines 
there will be single reduction helical gearing. 
The primary gears of the high pressure pinion 
are of the all-addendum type, whereas the 
high pressure second reduction gears and 
the intermediate and low pressure gears 
are of the deep tooth involute design. The 
astern turbines are incorporated in the inter- 
mediate and low pressure turbine casings. 
The main condensers are of the single- 
flow pattern, and each will have a cooling 
surface of 16,500 square feet, made up of 
6554 tubes of Zin external diameter. 

The main boilers will be in one compart- 
ment and will comprise six side-fired, 
five-drum water-tube boilers fitted with 
superheaters and air heaters. Air 
supply will be controlled by a balanced 
closed-trunk system of forced and induced 
draught, the induced draught fans being 
fitted above the air heaters and under the 
soot or grit collectors. Steam will be sup- 
plied to the main turbines at a pressure of 
600 lb per square inch gauge and a total 
temperature of 800 deg. Fah. Four of the 
boilers will each have a generating heating 
surface of 8387 square feet, and a super- 
heating surface of 2945 square feet, while 
the remaining two boilers will have each a 
generating surface of 5861 square feet and 
a superheating surface of 2224 square feet. 
All the auxiliary machinery serving the 
main machinery, except the feed pumps and 
the extraction pumps, will be electrically 
driven. Pass-out steam from the turbo- 
generators will, for the first time, be used on 
shipboard, and will supply the thermo tanks, 
galleys and engine-room low pressure auxi- 
liary services. The generators will also 
supply the electrical power for hotel services. 


ELECTRICAL INSTALLATION 


The entire ship’s electrical requirements 
will be supplied from a power station 
situated forward of the boiler room, with a 
designed output of 4400 kW. 

Each of the four generators will consist 
of an Allen 1100-kW, 220-V d.c. dynamo, 
driven by a steam turbine through single 
reduction gearing. There will be a separate 
condenser to each generator set. 

The main switchboard will be in the 
turbo-generator room and will be connected 
by feeder cables to twenty-six auxiliary 
switchboards. As fluorescent lighting will 
figure largely in the illumination of the 
public rooms, about 2500 tubes being 
employed, two 175-kVA, three-phase, 220-V 
alternators are situated in the generator 
room, the lamps being connected across the 
phases. 

There is a low pressure electrical system 
supplied by two 2-kW, 25-V motor generators, 
with a nickel iron battery as an emergency 
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reserve. The emergency lighting set  yjj 
consist of a 75-kW diesel-driven generato 
set, with electrical and compressed jp 
quick-starting equipment. All deck mag}j. 
nery will be electrically operated and mog 
of the motors for the deck and engine-room 
auxiliary plant will be of the Laurence Scott 
and Electromotors design and construction, 





A Beam Engine Retutns to 
Service 


FIFTEEN years ago the firm of Pattrick ang 
Thompson, Ltd., timber merchants, of King’s 
Lynn, took an oid beam engine out of sorvige, 
replacing the power it had provided by 
drive from a 170 h.p. electric motor. Now it 
is reported, the engine is to be brought back 
into service to save electricity. The engine has 
a single cylinder with a 30}in bore and a 63ip 
stroke, and its flywheel is 15ft diameter, 
weighing about 8 tons. It develops more than 
100 h.p., with steam at 32 Ib per square inch, 
exhausting to a 26in vacuum, and will be used 
for driving saws, planes and other woodworking 
machinery in the works. Though the name of 
the builder of the engine is not known and 





O.p BEAM ENGINE 


some of its early history is doubtful, the machine 
is believed to be about 100 years old. It was, 
apparently, originally installed to drive a mill 
at Accrington, where it operated for about thirty 
years. In 1870 it was brought to King’s Lynn 
and installed in its present position by Messrs. 
Savages of that town. We learn that one of the 
boilers made by the last-named firm in 1870 
to supply steam to the engine is still in use and 
maintains its original pressure. A photograph, 
reproduced herewith, illustrates the engine. 


a 


Tue Works or Hotman Broruers, Ltp.—But 
few of the many users of the pneumatic tools and 
equipment made by Holman Brothers, Ltd., of 
Camborne, Cornwall, have had an opportunity to 
visit the company’s works, owing to their distance 
from the industrial centres of the country. For 
this reason there has recently been made a par- 
ticularly interesting film in which the works and 
production methods are described in some detail. 
‘The film is in essence a conducted tour of the works 
and shows the processes involved in manufacture 
from the earliest stages up to the final testing and 
despatch of the finished article. Arrangements 
have been made to display the film in many parts 
of this country and abroad, and it should do much 
to impress not only those familiar with the firm’s 
products, but also potential users, with the care 
and attention given to every detail in the course of 
manufacture. At a lunch preceding the first pre- 
sentation of the film, a note of interest was struck 
when Mr. P. Holman introduced Mr. Jim Holman 
asa director, one of the fifth generation of his 
family to serve the company in an executive 


capacity. 
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Precast Concrete Engine Shed Roofs 


NGINE sheds are always subject to more 
Hrapic deterioration than other railway 
buildings, as the steamy, sulphurous atmos- 
here affects most types of building materials. 
In 1939 the condition of some of these buildings 
pelonging to the London Midland and Scottish 
Railway Company was such that renewal 
in the neat future was nocessary, but it was 


studied by means of models in the wind tunnel 
at the research laboratory at Derby. A com- 
plete series of tests wa; made and only small 
modifications were necessary to give good, 
positive extraction for all horizontal wind 
directions. 

It was considered that to obtain satisfactory 
results with the wind blowing along the length 





PRECAST CONCRETE STRAIGHT SHED ROOF 


not possible to proceed with the work owing to 
the outbreak of war. 

The more intensive use of engine sheds 
arising from heavy war traffic accelerated the 
deterioration of the roofs of these sheds, and 
as efficient working of motive power depots 
was considerably hampered by the absence of 
watertight coverings, the Company was forced 
to reconsider the question of renewal at a 
time when both labour and materials were in 
short supply. 

The roofs, which had been reconstructed 
prior to 1939, had been built to a more 
or less standard design which, broadly speak- 
ing, was satisfactory. This design provided 
deep, continuous timber smoke troughs ; 
thé troughs being open at the top for their 
full length, with segmental corrugated asbestos 
cement fixed some distance above the opening. 
Glass in timber glazing bars on each side of 
the troughs provided adequate natural lighting. 
As this design was basically a timber one, 
it was impossible to carry it out under war- 
time conditions and a satisfactory substitute 
had to be found. 

The use of reinforced concrete in engine- 
shed roofs had been explored before the out 
break of war and a tentative design of roo 
constructed in situ had been prepared, and 
there had been considerable experience of the 
use of in situ precast concrete for work of this 
nature. This method could not, unfortunately, 
be used during the war and the only alter- 
native appeared to be the use of precast units. 
They offered the further advantage of casting 
and curing the concrete under factory conditions 
and redue6d the time of construction on the 
site, thus giving the least interference with the 
working of the depot. 

As the original timber design had been 
relatively satisfactory in service, a structure 
utilising concrete units was evolved from it, 
which was relatively simple to erect, required 
asmall number of units which could be stan- 
dardised and appeared to be even more efficient 
than the earlier design in disposing of the 
smoke. When the design had been developed 
on broad lines arrangements were made for 
ii smoke extraction properties to be fully 


of the troughs, the continuity of the early 
design of vent would have to be broken and 
intermittent vents above continuous smoke 
troughs were proposed, on the assumption 
that the turbulence caused by the end walls 
would give the necessary extraction effect. 
In order to meet this requirement only 
half of each bay of the smoke trough was 
provided with a vent and the openings on 
adjoining troughs are staggered to avoid the 
blanketing effect of adjacent troughs with a 
cross wind. The tests indicated that this 
effect was obtained but that the effect was 
slightly improved by extending the inter- 
mediate cross wall a short distance above the 
roof of the vent and making it a greater width 
than the end walls. With a cross wini the 
extraction is on the venturi principle, the smoke 
trough sides being closed in af the top to a 
throat width of 12in. Maximum extraction 
occurs with a wind approximately 60 degrees 
to the axis of the trough. A full size test 
section, erected in an engine shed and tried 
out under practical conditions, indicated that 
the throat of the smoke trough was slightly 
narrow and an increase had an appreciable 
effect on the rate of extraction. This 
modified width was subsequently adopted in 
the standard design. 


STANDARDISED CONCRETE Roor DESIGN 


The L.M.S. has several types of shed and 
as in most cases the walls, pits and other 
parts of the shed were in relatively sound 
condition, it was necessary that the roof 
design should fit the remainder of the structure. 
Basically, although there were minor modifi- 
cations, the various types of shed could be 
reduced to three, the first two of which are 
generally referred to as “straight” sheds: 
(a) the shed with parallel roads generally 
covered with a north light roof; (6) the 
shed with parallel roads covered with queen 
posts or a similar type of roof; and (c) 
the so-called ‘‘ roundhouse,” which was gener- 
ally a square building with a turntable in the 
centre with radial roads leading off, generally 
covered by three parallei spans. 

The greater number of the company’s sheds 
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fall under type (a) and the development of a 
standard design was based on this type of 
shed, i.e., parallel roads with columns in the 
space between alternate tracks. Investigation 
showed that a large amount of standardisation 
could be adopted in these sheds and a standard 
design which required only seven types of 
basic precast units was adopted. In this 
standard design the basic units are columns, 
beams, smoke curtains, gutters, glazing bars, 
vents and trough cover slabs. The only altera- 
tion necessary to make this design fit a large 
number of sheds was a slight increase in the 
length of the beams and the glazing bars. 
The other units could remain constant in length. 

When the design had been successfully 
applied to this type of roof and also to some 
special cases of type (b), the extension of the 
principle to type (c), the so-called “‘ round- 
house” shed, was then investigated and it 
was found it would be possible to achieve a 
considerable degree of standardisation by the 
adaptation of the basic design. The problem 
in this case was complicated by the fact that 
the existing shed was square, and for adequate 
protection cover had to be provided over the 
turntable. As these turntables were generally 
between 50ft and 60ft diameter it was difficult 
to provide a roof which would meet all the 
requirements, but after investigation it was 
decided that it would be possible to frame this 
opening as a rectangle 65ft by 5lft, which 
could be economically covered by means of 
precast concrete tied arch units supporting a 
precast concrete roof. The tapered areas 
between the tracks and the roads are covered 
by glazing and slabs in such a way as to enable 
the number of special units to be reduced to 
the minimum. 

In the parallel sheds the new reinforced 
precast columns, spaced at 16ft centres longi- 
tudinally and generally in the space between 
each pair of engine roads, are set in a socket 
provided in an 7m situ foundation block. These 
columns carry the transverse beams which 
support the roof structure. When adjoining 
beams have been placed the junction is con- 
creted, using special steel forms, thus making 
the transverse beams continuous, although 
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STRAIGHT SHED ROOF DURING 
CONSTRUCTION 


as most of the dead load has been placed on 
them before this joint is made they are designed 
as simple beams. Top reinforcement is pro- 
vided to carry any reverse moment over the 
columns. 

The gutter beams and the smoke curtains 
are 16ft long and are supported by and fixed 
to the transverse beams. The concrete glazing 
bars span between the curtains and the gutters, 
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thus providing strips of glazing varying from 
3ft to 4ft 6in wide along each side of the tracks. 


Roor EREcTION 


Each smoke curtain unit is approximately 
8ft deep and weighs 2} tons. These units are 
designed as simple beams and no attempt is 
made to make them continuous after erection. 
Approximately half the length of the throat 
of each unit is closed by slabs. The other half 


THE ENGINEER 


Previous experience had suggested that 
concrete adequately cured should be reasonably 
resistant to attack from smoke fumes. parti- 
cularly if efficient extraction was obtained. 
It was found, however, that the coal used 
during the war was of an inferior quality and 
that the concrete in the smoke troughs was 
affected, particularly where the use was heavy. 
To overcome this trouble two coats of bitumi- 
nous solution applied to all surfaces in con- 





ROOF SUPPORTZAT CHESTER ENGINE SHED 


is left open but is made weather-tight by 
providing three pedestals which carry slabs 
arranged in the form of a flat ‘““V”’ so as to 
provide adequate cover to the opening and also 
to increase the venturi extraction effect. 

The normal method which has been adopted 
for roof erection is to demolish the existing 
structure over two roads. Erection of the 
new units is then carried out generally by 
means of a 10-ton travelling crane, which 
completes each bay to the full length of the 
shed before proceeding to the adjoining bay. 
Speed of erection depends on local circumstances 
but up to six panels, approximately 25ft by 
16ft, can be erected in one week. 

The gutters are lined with two layers of 
bitumen felt and the tops of the smoke vents 
and the covers to the smoke troughs are covered 
with bitumen felt. The glass is fixed into the 
concrete bars with a plastic bitumen compound, 
the pointing of which is carried right over 
the-top of the bar to prevent any leakage. 
Gutter units are laid without fall, cast iron 
outlets and gratings being fixed into them at 
suitable intervals and connected to asbestos 
cement down pipes, carried along the beams 
and connected to vertical stacks of pipes. 

While the sheds which previously had north 
light roofs could be dealt with in this 
standard manner, there were a number of 
cases where the existing sheds were covered 
by larger span types of roof and where the 
operating department were unable to agree 
to the provision of columns in alternate roads, 
owing to the restrictions on clearances that 
they would impose. Special arrangements 
had to be made in these cases, such as making 
the transverse beam three roads. 

In the case of one shed at Chester, where 
there are eight roads, it was only possible to 
to use one row of internal columns and the 
transverse beams had to span over four roads. 
In..order to use the standard arrangement of 
smoke curtains the depth of the beams could 
not exceed 2ft 9in. The problem was solved 
by providing rigid frames of two continuous 
59ft spans at 16ft centres with deep outer 
columns arranged outside the existing walls 
of the shed, as shown in an accompanying 
illustration. The vertical and horizontal 
sections of the frame were precast separately 
and in situ joints made to provide full con- 
tinuity. As operating requirements prevented 
the use of scaffolding the horizontal members 
were carried on the previously erected columns 
by means of temporary steel extensions, which 
were bolted to the beam and supported the 
formwork until the concrete had set. 


tact. with the smoke has proved effective in 
protecting the concrete and preventing con- 
densation. 


Rer-Roortmne Rounp SHEDS 


The problem of providing a new roof for 
existing round sheds, utilismg the standards 
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developed for the straight sheds, was difficy}, 
particularly as cover was required fop th, 
turntable. The available space between th, 
radial roads near the turntable was such tha 
it was difficult to find space for columns and g 
design to cover the turntable was developed 
which required only four columns lyiny at the 
corners of a rectangle, approximately 5ft by 
64ft. Owing to the limited clearance, thegs 
columns are made of structural steel cased jp 
concrete and carry steel plate girders, which 
are similarly enc sed. 


The remainder of the roof (the sheds being 
approximately 180ft square) is supported by 
beams arranged on radial and circumferentig} 
lines, the latter supporting the smoke eyp. 
tains, which are provided over each: road, 
The rectangular area over the turntable was 
covered with reinforced concrete slabs and 
glazing fixed in concrete bars, which were 


supported by four precast concrete boy. 
string arches 50ft span, each of which weighs 
approximately 11 tons. The tapered spaces 
lying between the radial gutters and the smoke 
curtains and glazing are filled in with precast 
slabs, which are arranged so as to drain into 
the gutters. The smoke curtains and the 
method of arranging extraction of the smoke 
are on the same general lines as in the straight 
shed. 

The present programme provides for the 
reconstruction of thirteen sheds of the round 
type and about half of these are sufficiently 
alike to enable concrete units to be made with 
only minor variations. On the remainder 
modifications are n to take account 
of such factors as variation of the angle between 
the roads, the effect of adjoining sheds or the 
accommodation of high sheer legs. 

The programme, which is now nearing com. 
pletion, covers the renewal of twenty-eight 
straight sheds in addition to the thirteen round 
sheds. These sheds accommodate a total of 
1200 engines. 


Construction of All-Steel Wagons 
on the L.N.E.R. 


SPECIAL plant has been laid down at the 
Shildon works of the London and North- 
Eastern Railway Company for the production 
of 13-ton high-sided goods wagons, for general 
merchandise traffic. These wagons are built 


parts requiring riveting, and to effect a reduc- 
tion in the time required in handling the com- 
ponent parts. 

The method of construction adopted is 
such that the bodies are built independently 





WELDING STANCHIONS TO WAGON BODY 


entirely of steel, with the exception of the 
floors, which are of wood. The plant, which 
is designed to give a weekly output of eighty 
wagons, is laid down on-mass production lines 
to produce wagons in the shortest possible 
time, to reduce to a minimum the number of 


of the frame. The two ends are each formed 
from one sheet, and the end and door stanchions, 
together with a slotted, tubular top rail, are 
secured to the body by welding. The bodies 
are dropped into position on the underframe 
and secured by rivets, so that if it should be 
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yoossary at any time to repaint the frame- 
york or to renew a section of the body, the 
hole or part of the body can be removed 
by chipping out the rivets. In these wagons 
the floor boards are not individually fastened, 
put are fitted into guides formed by a channel 
gotion at each side, and running the full 
of the wagon. 
Upon arrival at the plant the incoming 
polled steel sections for the underframes are 


PROFILING MAIN UNDERFRAME CHANNELS 


unloaded from wagons by means of an 
overhead electrical travelling crane. Under 
the crane gantry is a small shop equipped with 
multi-headed oxy-coal gas cutting machines 
and a six-headed solebar drilling machine. 
The underframe channel members are deposited 
on to conveyor rollers, along which they are 
passed through a hatch in the end of the shop 
to two three-headed oxy-coal gas cutting 





FITTING 


machines, on which their ends are flame cut 
to the required profiles. After profiling, 
the channel members are passed along the 
conveyor rollers to a six-headed solebar drilling 
machine, where the necessary holes are drilled 
for renewable attachments such as axleguards, 
spring shoes and brake gear. 
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The underframe members are then conveyed 
into an adjacent frame welding shop. In this 
shop are four separate self-contained assembly 
units, each unit having an overhead horse- 
shoe-shaped runway carrying two electrically 
driven hoist blocks. Each runway serves one 
fixed and two rotating frame welding assembly 
jigs, two stands for the fitting of axleguards, 
buffers and other parts, also a length of rail 
sufficient for the 
frames. Individual 
members are first placed 
into position on the 
fixed assembly jig and 
horizontally tack weld- 
ed. Thepartially welded 
underframe is then pass- 
ed to either of the two 
rotating jigs for com- 
pletion, also by hor- 
izontal welding, and 
from this jig it is passed 
to one of the stands 
where the axleguards, 
buffers, brake gear and 
drawgear are fitted, The 
complete underframe 
is then fitted with its 
wheels and, after a 
priming coat of paint 
has been applied, it is 
passed out of the shop 
to have the body 
fitted. 


Steel plates for the 
bodies, after being 
sheared to size, are 
conveyed to a 1200-ton 
mechanically operated 
press, on which each 
plate is pressed into 
shape to form one end 
and two side quarters 
of the wagon body, 
the necessary impress- 
ions for lashing rings 
being made in the plate at the same time. 
Each pressing is then transported by over- 
head runway to an automatic welding machine, 
where it is placed on a rotating jig. On this 
jig the side and end stanchions are clamped 
into position and then welded by a four- 
headed automatic welding machine. This 
welding machine, which was specially designed 
to ensure continuity of production, has three 
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BODY TO UNDERFRAME 


rotating jigs and two automatic welding 
carriages. 

Completed parts are then removed and 
assembled with the remainder of the body 
ironwork, and welded in another jig to form a 
complete wagon body. 

Complete wagon bodies are then removed 


““ wheeling ’’ of two under-. 
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by transporter overhead runways and riveted 
to the underframes. Finally, the completed 
wagons are traversed into the paint shop to 
be spray-painted and lettered. 

Although the plant is at present confined 
to the production of the open goods type of 
wagon, the same lay-out is capable of producing 
other types of all-steel wagons, such as the 
company’s 16-ton end-door mineral wagon, 
which can be fitted with a riveted or welded 
type of underframe and pressed steel side and 
end doors with pressed side and end stanchions. 
The side stanchions, having a flat portion on 
the outside, form a bearing when the wagons 
are being unloaded by tipplers. In these 
wagons the sides and ends are separate units, 
which facilitate assembly and repairs. A 
suitable angle is placed along the top of the 
wagon to give rigidity and prevent distortion 
when the wagons are being emptied. 

The floor, which is in three sections, is flanged, 
the flange being inclined to permit assembly 
of the body and underframe as complete units 
and also to obtain maximum width of wagon. 
The flange of the floor is placed outside the 
body side plate to avoid a ledge iriside the 
wagon, which would retain water and moist 
coal dust likely to set up corrosion, 





Launch of the Union Castle 
Liner “‘ Edinburgh Castle ” 


On October 16th the new Union Castle 
liner, “‘ Edinburgh Castle,” was successfully 
launched at the Belfast yard of Harland and 
Wolff, Ltd. The naming and launching cere- 
mony was graciously performed by Princess 
Margaret, the occasion being the first big public 
engagement of Her Royal Highness, unaccom- 
panied by any other member of the Royal 
Family. The ‘“ Edinburgh Castle” is the 
third vessel to bear this name in the Union 
Castle Fleet. The first was a ship of some 
2600 tons, built in 1872, to the order of Donald 
Currie, the founder of the Castle Line, and was 
one of the first steamships which he placed in 
the South African trade. The second “ Edin- 
burgh Castle,” a ship of 13,330 tons, launched 
in 1910, was like her successor, built and engined 
by Harland and Wolff, Ltd., at Belfast. She 
ran for many years in the company’s weekly 
mail service, and was a popular ship. 

The new “Edinburgh Castle” is a sister 
shjp to the “ Pretoria Castle,” which, we may 
recall, was launched at Belfast by radio, by 
Mrs. Smuts, the wife of Field-Marshal Smuts, 
in August last. These two fine ships will replace 
the ‘“‘ Warwick Castle’? and the ‘ Windsor 
Castle,”’ which were lost by enemy action during 
the war. 

The ‘“‘ Edinburgh Castle”’’ has a graceful 
appearance, with her curved stem, cruiser 
stern, two masts and a single funnel. She 
has an overall length of 750ft and a gross 
tonnage of about 28,500. Her accommodation 
will be designed for about 750 first-class and 
cabin class passengers. A proportion of 
the first-class cabins will have private bath- 
rooms attached to them. Seven holds will be 
provided for general and for refrigerated cargo, 
the temperature of the refrigerated spaces 
being regulated by means of brine-cooled bat- 
teries, with air circulation. 

The propelling machinery is of twin-screw 
design, consisting of two sets of Parsons 
geared steam turbines, taking steam from 
three Babtock. and Wilcox water-tube oil- 
fired boilers. Electric power, when at sea, 
will be furnished by three turbo-generator 
sets and for port use two diesel generators 
will be available. The navigation equip- 
ment will include the latest instruments, 
including a radar installation. Particular 
attention has been paid to fire detection and 
fire-extinguishing equipment. 

_———— 


Cutna’s Ort Propuction.—It is expected that 
12,000,000 gallons of crude oil, 18,000,000 gallons 
of petrol, 15,000,000 gallons of paraffin oil and 
180,000,000 cubic feet of natural gas will be pro- 
duced in China this year. . Since the war, the 
Chinese Petroleum Corporation has been prospecting 
for new oilfields in the North-East and Taiwan. 
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MANUFACTURE OF TURBINE 
BLADING 


It is a curious reflection upon the inter- 
dependence of engineering discovery in many 
fields that the development of the gas turbine 
should have caused renewed interest to be 
taken in methods of manufacturing turbine 
blading. For such blading has, of course, 
been made for many years by methods which, 
though subject naturally to continuous, if 
slow, improvement, yet seemed well estab- 
lished as satisfactory. Two factors have 
caused the change. First, there is the fact 
that the gas turbine is more sensitive in 
thermal efficiency than its steam counterpart 
to the upper temperature level, so that the 
shape of the blades and the stresses to which 
they are subjected at high temperatures have 
had to be considered with more careful 
attention. Secondly, Commodore Whittle, 
in designing his first experimental jet pro- 
pulsion turbines, required blades designed in 
accordance with the vortex flow concept. 
That concept calls for about twice as much 
twist along the length of the blade from root 
to tip as that required if the steam flow from 
each jet is considered separate and straight. 
Clearly it complicates the production 
problem. 

Turbine blades can be produced in a 
number of ways. They have, for instance, 
been forged, cast, rolled and extruded. Yet 
for accuracy of profile no method of pro- 
duction, probably, is as effective as that of 
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machining from the solid. At the Institution 
of Mechanical Engineers, last Friday, a paper 
was presented by Mr. T. A. Kestell descrip- 
tive of a machine tool primarily developed 
for the manufacture of turbine blades on 
behalf of Power Jets, Ltd., during the war. 
Many machining methods of producing 
blades are in common use to-day. But most 
of them, if using conventional machine tools, 
tend to restrict the freedom of the designer 
in his choice of profile. Until recently the 
restriction was not, however, regarded as 
serious. Within what were ‘regarded as 
reasonable limits, inlet and outlet angles, 
throat openings, section area and contour of 
both surfaces of the blades could be held by 
milling and other relatively simple machining 
methods. But the ruling conditions of tem- 
perature in the gas turbine have made 
greater nicety in design and machining desir- 
able. In the discussion of the paper Mr. 
Cheshire remarked. that, though the required 
twist and angles for the blades of early 
Whittle engines could be obtained “‘ to fairly 
close limits’’ by milling, a crop of blade 
failures was later experienced. The trouble 
was traced to the uneven distribution of the 
centres of gravity of sections along a blade. 
For if those centres of gravity do not lie 
along a straight radial line severe bending 
stresses can be set up by the centrifugal 
forces acting on the blades. They “amounted 
in some cases to 4 tons per square inch and 
were almost always over 2 tons per square 
inch greater than the centrifugal stresses.” 
Such values of increased stress are, of course, 
particularly significant at the temperature of 
600 deg. to 650 deg. Cent. at which gas 
turbine blades run. This uneven distri- 
bution of centres of gravity is, of course, 
made all the more severe by the increased 
angle of twist required by blades of Whittle 
design Yet if freedom can be given 
to the designer, unrestricted by the 
limitations of the machining method, the 
resulting ability to control the line along 
which the centres of gravity lie can be turned 
to advantage. For, as Wing-Commander 
Lees pointed out, the gas loading protluces 
a bending moment raising already high 
centrifugal stresses at the leading and trailing 
edges ; but “‘ offsetting the centroids on the 
section in the direction of rotation relative 
to the radius enables the centrifugal force to 
set up a bending moment in opposition to 
the moment due to the gas loads,” so that 
*‘ the stresses at the vulnerable edges can be 
reduced below the stress due to ceritrifugal 
force alone.”’ Considering that the turbine 
blade was the most highly stressed com- 
ponent in the engine, he felt that mere diffi- 
culty in manufacture should not be allowed 
to override design requirements. It was 
surely inconsistent to develop alloys of 
greater and greater strength and then use 
them in designs of inferior quality. 

The design of a machine tool for making tur- 
bine blades from bar can be a grand exercise in 
applied geometry. It would be an even more 
severe test of geometrical and practical skill 
to think out a ‘‘-machine which could do the 
whole thing, right round,” as suggested by 
Mr. Biggs in drawing attention to the nose 
profile and the fact that it was usually pro- 
duced by hand, even though the rest of the 
profile was produced by machining. Unfor- 
tunately, even such machines as the Kestell, 
which shape the side profiles only, require for 
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that purpose sets of complicated thre. 
dimensional cams for each blade form. Qp. 
speaker remarked that the accurate ang 
quick manufacture of three-dimensiona| cams 

‘is almost as big a headache as making the 
blades themselves.” The draughting tim, 
in designing the cams and the time needed to 
produce them militate against the vse of 
such machines for the production of smalj 
batches of blades. For that reason there 
seemed to be general agreement that two 
types of tool are required, one for niaking 
the small batches of blades needed by proto. 
type machines and the other a full-production 
machine. The former need might well be 
met by machines of the copying variety, 
Of course, the development of more direct 
methods of producing blades may in the 
future make it possible to avoid the compli. 
cations of machining from the bar. Precision 
casting methods, for instance, are already 
well developed. For the present at: least, 
however, cast blades seem to be substituted 
confidently for machined blades only in the 
stator, where they are less highly stressed, 
But, whatever the outcome of the renewed 
attention now being given to the manufacture 
of turbine blades, one thing is certain. The 
engineering development of any new machine 
from relatively crude beginnings through the 
decades and centuries to improved forms is 
brought about by increased precision and 
refinement of design, permitting stresses to 
be calculated more exactly and materials to 
be used more economically whilst achieving 
the desired purpose. The improvement of 
methods of manufacturing turbine blading 
constitutes a further step along this tradi. 
tional road. For it is freeing the designer 
from the need to compromise between the 
requirements of the machine and the needs 
of the production shops. The ultimate 
refinement of designing the blades to accord 
only with their job in the machine, unaffected 
by considerations external to the machine, 
is more nearly approached. 


RAISING PRODUCTION 


Last September, Sir Stafford Cripps, in 
propounding the new export programme to 
which the Government is now working, 
remarked that ‘‘ with a moderate increase of, 
say, 10 per cent ”’ in our national production 
“‘we should be able to get the increased 
exports and maintain the volume of our own 
consumption.” That calculation was appar- 
ently based upon the assumption that about 
one-third of the total production of this 
country is now going abroad, so that a 10 per 
cent increase of total output would provide 
about a 30 percent increase of exports, 
raising their volume from the ruling 110 per 
cent of 1938 volume to 140 per cent, the figure 
planned for the middle of 1948. 

It has, of course, been normal over very 
many years for the output of this country’s 
industries to rise, irregularly, year by year. 
But to establish the average rate of rise from 
available statistics is not easy. The annual 
demand for steel may perhaps be taken as 4 
reliable index of the output of the engineering 
industries and possibly, too, of the whole 
industrial output. In a paper presented 
before the Royal Statistical Society by Mr. 
Shone last May, figures of the demand for 
steel annually since 1900 are given. A 
diagram in that paper (reproduced in our 
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jue of June 20th last) appears to indicate 

hat in the years 1920 to 1938 inclusive the 

ge in demand approached on average some 

wch figure as 5 per cent per year on the 

revious year’s demand. Such a rate of 

igoreasc Suggests that at least two years of aus- 
erty must pass before we even recover last 
qmmer’s standard of living. But during the 
yar much experience of new productive 
methods was gained, experience that can be 
applied to peacetime production. It is, 
surely, reasonable to suppose that the rise in 
the rate of production may be therefore tem- 
porarily above normal in these post-war years. 
Ithas been estimated, for instance, that after 
the first world war the rate of production 
rose for @ short while by as much as 7 per 
cent per annum. It does not seem an 
mreasonable figure to assume operative 
to-day. That rise, of course, took place 
mder a system free from Governmental 
control. What influence is that control 
likely to have? Engineers, overloaded 
with paper work, their plans frustrated 
by shortages and their energy handicapped 
by schemes of rationing that benefit all 
and sundry and not only the wise and 
longer-sighted, will feel dubious upon the 
point. Yet control should be able to direct 
productive resources into the more pro- 
ductive channels. For if it does not, what 
justification is there for its imposition ? We 
can thus estimate with some confidence, 
though very roughly, that the productivity 
of engineering factories (and, it is to be hoped, 
other industrial concerns also) can be raised 
annually by at least 7 per cent and, perhaps, 
if the influence of Governmental control is 
as beneficial as the Government believes it is, 
by some greater amount. 

But the realisation of an increase of, say, 
10 per cent in annual output by the spring of 
1949 does not depend only upon the work of 
engineers. Coal, steel, power and transport 
must all be available to support the increase. 
Staggering of hours of work can do much to 
permit our limited power station capacity 
to meet a greater total annual consumption ; 
improvement of the rapidity of the turn- 
round of wagons can contribute to a sub- 
stantial increase of rail transport capacity ; 
the planned output of steel for 1948 exceeds 
that to be realised in 1947 by about the 
suggested 10 per cent, and steelmaking 
capacity is available to produce it, providing 
the fuel and the scrap metal can be found. But 
no conceivable economies in the use of coal 
could compensate for a failure of the miners 
to increase the output of that essential raw 
material. Coal production remains the key 
to greater national production. But, unfor- 
tunately, the coal situation still remains very 
disquieting. Since the beginning of this year 
the rate of coal production has risen only by 
some 3 per cent; it still remains, as Sir 
Stafford Cripps showed last week, below the 
levels necessary for winter supplies by some 
hundreds .of thousands of tons per week. 
The manpower in the industry, far from rising 
towards the target level of 731,000 by the 
end of this year, is actually falling ; and the 
men themselves are becoming disillusioned 
of the hopes they founded, somewhat 
itrationally, upon nationalisation, and are 
expressing dissatisfaction with the oper- 
ation of ythe National Coal Board. It 
is improbable, even if the winter is 
& hard one, that there will be another 
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fuel crisis early next year. For stocks of coal 
are far more adequate than they were last 
October. But it seems only too probable, 
unless there is some startling improvement in 
the productivity of the coalfields, that the 
expansion in the output of industry next 


Letters to 


(We do not hold ourselves responsible 


SCIENCE, LIBERTY AND PEACE 


Srtr,—It is quite possible that I have mis- 
understood Mr, Felton, since I believe it is 
very unusual for two people fully to under- 
stand each other ; but I cannot help wondering 
whether Mr. Felton may not also have mis- 
understood me. 

His latest letter conveys to me a picture 
of a lost soul crying in the wilderness. He 
does not seem to know to whom to be responsible 
or what to be responsible about, and his final 
yell seems to disclose the reason. Apparently, 
Sir, to my surprise, if not your’s, good and evil 
have no place in your columns, 

Frankly, I had assumed that they could 
not be dispensed with even by engineers and 
scientists, and, although I recognise that there, 
is room for differences of opinion about details, 
I have written all my letters on the basis that 
good, truth, ethics and worship of at least 
‘‘The Unknown God,” were an unavoidable 
part of all reasonable living, and, therefore, 
of our argument. 

Responsibility can mean not only a relation- 
ship between persons and/or groups, but also 
the relationship between an individual and 
his world. A responsible person is one who 
rows his own boat up the river of life, who 
finds and cures his own failings before he rants 
too much about others, who thinks, finds out 
and decides for himself instead of lazily accept- 
ing catch phrases and, which is worse, repeating 
them. A responsible person is not necessarily 
one who carries out orders or looks for them 
or gives them; he may also be one who has 
learnt that it is his job to live his life, and has 
opened his eyes wide enough to see that the 
only way he can do that, satisfactorily is by 
sticking to a certain minimum of truth, 
integrity and honest dealing, and thinking 
in all his living. 

There are many irresponsible people about, 
people who cannot or will not think straight, 
who state opinions of very doubtful validity 
as though they were facts, who gull their 
equally irresponsible neighbours with advertise- 
ments and political catch phrases, who treat 
honesty as though it were no more than 
the avoidance of material theft and are so 
unacquainted with the wider meaning of truth 
that they deceive even themselves. 

Communism, the Palestine problem, even 
our own Socialist-Conservative squabble, are 
full of examples of this kind of irresponsibility, 
and I repeat my opinion that no amount of 
responsible behaviour amongst scientists and 
engineers will make life more worth living 
than it now is so long as irresponsibility is 
rampant in other quarters. 

In a way I think Mr. Felton agrees with 
me, for parts of his letter seem to suggest 
that he admits that the basic trouble is ethical ; 
but for some reason he seems also to think 
that the cure is not ethical, that scientists 
and engineers and technical factors contain 
the cause and can produce the cure, that less 
mass production or centralisation or something 
like that would make us all happy again. I 
cannot help suspecting that the real trouble 
is that Mr, Felton is unhappy under prevailing 
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summer or autumn will be held back by 
shortage of coal; and the possibility with- 
out hindering the output of our own indus- 
tries of exporting coal to Europe seems less 
practicable instead of more practicable with 
every month that passes. 


the Editor 
for the opinions of our correspondents) 


conditions and is blaming the scientists and 
engineers for making the world as it is instead 
of as he would like it to be. That, if it be true, 
is very human, and I also plead guilty to the 
same attitude at times; but I suggest that 
it is not easy to discover any reason why I 
or Mr. Felton should find the world as we 
would like it to be, and I repeat (ad nauseam) 
my view that there is even less reason for 
believing that scientists and engineers are 
exclusively or even primarily responsible for our 
discontent. H. G. P. Taytor. 
Shoreham, Sussex, November 3rd. 





Sir,—I am tempted to re-enter this dis- 
cussion, following Mr. Felton’s letter in your 
issue of October 31st, by attempting a simpli- 
fication of the problem of responsibility. I 
suggest that the highest responsibility—and, 
therefore, the only one—that counts is respons- 
ibility to one’s own conscience. Superimposed 
on this are many loyalties—to employer, to 
party, to superior officer, and most poignant 
of all, to personal dependents. But when any 
of these loyalties conflict with conscience, 
they must give way, or the man’s integrity is 
broken. 

If that simple principle were followed by 
all those who bear authority, in business, in 
the State, in the churches and in other human 
relationships, there would be no need for these 
inquiries about ‘‘Who dun it?” since the 
work of scientists and technicians would no 
longer be prostituted to the service of party, 
nor to individual lust: of domination. Holding 
the above opinion, I cannot agree with Mr. 
Felton’s remark that in our civilisation a 
person cannot in any sense be fully responsible 
either to God, mankind, or self. 

F. L. Watson. 

Lyndhurst, Hants, November 3rd. 





WORLD ENGINEERING CONFERENCE 


Srr,—A year ago this month you favoured 
the above organisation by discussing in your 
editorial column the manner of the formation 
of the W.E.C., the advisability and necessity 
of such an organisation, the abstention from 
participation of the senior chartered technical 
institutions in this country, and expressed the 
opinion that the objects of the World Engi- 
neering Conference must of necessity overlap 
the functions of the World Power Conference. 

The following réswmé of the work of the 
W.E.C. and in particular that of the Provisional 
British Committee during the first year of its 
existence, will, I feel, not only disprove the 
fears you expressed, but will also show that 
there is a vital necessity for the enlargement 
and strengthening of the organisation and 
particularly of the British Section. 

The first Council meeting of the W.E.C. was 
held in Ziirich in September last, and was 
attended by delegates from twenty-eight 
nations, fourteen of whom have ratified their 
membership. The delegates of a further 
number have signified their intention of joining 
in the immediate future and five nations have 
the matter still under consideration. 

It is significant to note that the American 
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delegate, representing the American Societies 
of Civil, Mechanical and Chemical Engineers, 
expressed the opinion that the American 
National Committee would soon have as 
members representatives from the Societies of 
Electrical and Mining Engineers, and from the 
majority of the other technical institutions 
situated in the various States. 

Unesco was represented by Dr. Frank Malina, 
of the Natural Sciences Division, who attended 
all meetings and took part in the deliberations. 
It has been made clear by Unesco that it is 
absolutely impossible for their organisation to 
consult every specialised engineering institution 
in the several countries ; therefore they desired 
to see an international organisation representa- 
tive of the engineering and technical sciences 
established, on which they can call for assistance 
and advice on technical matters, in a similar 
manner as now exists with the international 
organisations of science and medicine. 

Unesco have indicated several spheres in 
which they are interested, and for the carrying 
out of which they will consider granting 
financial assistance. In consequence, W.E.C. 
have set up permanent committees to study the 
following subjects :— 

(a) A survey of the engineering, scientific and 
technical societies, national and international, 
as a preliminary to the publication of a year- 
book. An agreement has been signed whereby 
Unesco has made a contribution towards the 
cost of this work. : 

(b) To study the effects of technological 
developments on social and international rela- 
tions. 

(c) To prepare a comprehensive plan for the 
international exchange of students, engineers 
and technicians. 

(d) To study the conservation and distri- 
bution of national resources. 

The recognition by Unesco of the W.E.C. as 
an international channel for carrying out 
specific tasks that it considers to be of vital 
importance gives the answer to many of the 
fears expressed in your editorial of October, 
1946. 

The Provisional British Committee considers, 
and has reason to believe that the British 
Government feels, that in such imporant 
studies of worldwide significance the influence 
of British engineers and technicians should be 
brought to bear in an all-embracing manner. 

Realising, however, that a number of engi- 
neering institutions in Britain might have 
wished to see just what part the W.E.C. would 
play internationally before committing them- 
selves to membership, the Provisional Com- 
mittee has deliberately kept the British Section 
in a somewhat fluid state, so that there should 
be nothing in the constitution which would 
prevent representation on the Committee of 
any engineering, scientific and technical insti- 
tution desiring to join the Section, in view of 
the way in which the activities have developed. 

The Provisional Committee has during the 
past year been able to arrange for several 
foreign students to undertake short construc- 
tional courses with engineering firms in this 
country, and in this work has had the co-opera- 
tion of the Ministry of Labour and National 
Service. Arrangements are in hand to place a 
number of British students for similar courses 
in France, Switzerland and Belgium, &c., during 
next summer. Contacts have been arranged 
between British engineers and their counter- 
parts in Continental countries. Technical 
books have been secured and exchanged. The 
publication of a quarterly Bulletin has been 
successfully undertaken, and considerable assist - 
ance has been given to the Polytechnic School 
of Warsaw by the contribution of technical 
books and publications. 

The next International Technical Congress, 
at the invitation of the Egyptian Government, 
will be held in Cairo in March, 1949. 
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The Provisional British Committee desire to 
have the co-operation of the senior chartered 
and other institutions in all these activities and 
particularly on the Committee to be formed to 
secure papers on suitable subjects and to deal 
with the British participation in the forth- 
coming Congress. 

The annual general meeting of the British 
Section will be held on January 14, 1948, and 
invitations have been sent to the Councils of all 
engineering and technical institutions, to take 
part and to nominate a truly representative 
British Committee to carry on this important 
work, so as to ensure that Britain will not be 
one of the few countries of the world—and the 
only major one—whose voice is absent from 
the councils of this important body. 

W. R. Howarp, Chairman, 
Provisional British Committee. 
London, 8.W.1, November 4th. 





STATUS OF THE ENGINEER 

Srtr,—Correspondence appears from time to 
time in your columns and those of your con- 
temporaries discussing suggestions for raising 
the status of the profession so that it may at 
least approximate to that enjoyed by those who 
practise medicine, the law and the like. 

A good deal of this correspondence naturally 
touches the word “engineer”? and what it 
connotes. 

Considerable support for the meaning for 
which numbers of your readers have long striven 
has been given by its use by the Treasury and 
in Government Departments to denote a 
qualified professional engineer who must have 
received a comprehensive training and by whom 
a definite standard of attainment must have 
been reached and in whom the capacity to bear 
considerable responsibilities is expected to 
reside. 

It seems most regrettable, to put the mildest 
construction on it, that the B.B.C. should 
recently have broadcast, in its series ‘‘ Meet the 
People,”’ a number entitled ‘‘ The Engineer.” 

The speaker, whose activities appeared to be 
as much devoted to trade union activities as to 
his job, was described in The Radio Times as an 
automatic machine setter in a spring factory. 

Apart from any merits or otherwise of what 
he said, and in no way detracting from his 
value to the community as an automatic 
machine setter, I would like on behalf of a 
number of colleagues, all of whom are pro- 
fessional engineers, to protest most strenuously 
against the use of the word ‘‘ engineer” to 
describe the particular tradesman to whose 
broadcast we listened. 

Would the B.B.C., we wondered, have put 
up a dental mechanic to broadcast ‘‘ Meet— 
John Jones, Dentist,” or a hospital orderly to 
describe his life as a medical practitioner ? 

Not only, in our view, was the particular 
trade chosen hardly representative of the engi- 
neering industry, but a broadcast under this 
particular title must have done considerable 
harm to the cause of those who are endeavour- 
ing to secure for the word “ engineer ”’ the same 
respect and public esteem as is accorded to those 
in other professions. 

ANOTHER ENGINEER. 

October 30th. 





THE AIR CYCLE HEAT PUMP 

Srr,—In the August 29, 1947, issue of THE 
ENGINEER, Mr. T. F. Thomas gives, on page 205, 
the formula for the heat exchanger performance 
factor as 

E=XYd'*p*T—", 

where £ is defined as the ratio of per unit tem- 
perature rise 5t/@ to the per unit pressure drop 
dp/p through the heat exchanger, XY are 
functions of the Reynolds number and of gas 
properties respectively, d, p, 7’ are diameter, 
pressure and temperature. This formula is 
dimensionally not coherent. EH, being non- 
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dimensional, can hardly be a function og 
dimensional quantities. The correct relation 
for ideal gas can be shown to be 
E=f(Pr,Re)/kM?. 

That is, Z is a function of the Reynolds numbe, 
and the Prandtl number divided by the quan. 
tity kM*, where k is the isentropic €Xxponent 
and M is the Mach number of a typical floy 
velocity... The function f depends, of course, 
upon the form and arrangement of the exchanger 
unit. 

In case of laminar flow through ducts of 
constant cross-section, it can be shown that the 
quality ZkM?* is a function of a single variable, 
the product of the Prandtl number and the 
Reynolds number, provided that the duct jg 
long enough so that entrance effect can be 
neglected. We have then 

E=f(PrRe)/kM?. 
The product PrRe is sometimes called Pécle 
number. 


It may be noted that the expression d*%p*7-1 ' 


in the legend of Fig. 6 is nothing but 1/A/* for g 
given constant mass flow. L. 8S. Dzuna, 
London, October 30th. 
BALL AND ROLLER BEARINGS IN 
FRANCE 
Srr,—We were interested to read the remarks 
regarding the French bearing industry in your 
issue of October 24th. We believe, however, 
that the figures which you quote are somewhat 
misleading. It is a fact that several of the ball 
bearing manufacturers and ourselves who con. 
centrate on tapered roller bearings only, are 
exceeding our 1938 output by. 20 or 30 per cent, 
It is furthermore our understanding that 
even the newly constituted State-owned ball 
bearing plant which will operate at the former 
S.R.O. plant at Annecy, and to which a well. 
known firm of British ball bearing manufac. 
turers are lending their technical support, is 
operating at 40 per cent of the combined S.R.0, 
and Renault 1938 figures. 
For 8.A. FRANCAISE TIMKEN, 
B, H. Ritey, 
Directeur-General-Adjoint. 
October 31st. 
———_—_>—————— 


M.W.B. New Staines Reservoir 

To-pay, at 3 p.m., His Majesty the King, 
accompanied by Her Majesty the Queen, 
will open the new Metropolitan Water Board 
Reservoir at Staines. The new reservoir 
is situated immediately on the west side of the 
two original reservoirs at Staines and _ will 
be served by the same intake, pumping station 
and aqueducts. Its capacity is 4,466,000,000 
gallons and it will thus make a substantial 
addition to existing storage in the Thames 
Valley. The water surface is 350 acres and the 
distance round the top of the bank is more 
than 3} miles. The average depth of water 
is 52ft, while the height. of the embankment 
above the ground level at the south end is 
54ft. The construction of the reservoir involved 
the excavation of more than 6,250,000 cubic 
yards of material. The tender of John Mowlem 
and Co., Ltd., for the construction of the reser- 
voir for the sum of £1,292,000, was accepted 
by the Board in July, 1937, and work was 
started in the following month. As the con- 
tract only allowed 3} years for completion, 
the contractors provided a large quantity of 
plant of American manufacture and it was 
decided to work day and night. Rapid pro- 
gress was made up to the outbreak of war and 
73 per cent of the contract had then been 
completed, although only 58 per cent of the 
time had elapsed. Work was continued during 
the war, but at a greatly reduced rate, as most 
of the heavy plant was requisitioned for other 
more urgent works. ‘The reservoir was con- 
structed to the designs of Sir Jonathan Davidson 
M.S8e., M.I.C.E., who, first as chief engineer 
to the Board, from 1934 to 1939, and later as 
engineer for the construction of major works, 
was responsible for all stages from its inception 
to its completion. 
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Water Supply, Drainage and Health’ 


By SIR ROGER HETHERINGTON, C.B., O.B.E., MLA. 


the early days of civilisation in Great 

Fesin the position of every village of 
hamlet was dictated by the necessity of its 
being at or near an adequate supply or 
water, and facilities for such supply still 
dictate in a great measure the direction and 

ition of urban and rural development. 

As a result of the Industrial Revolution, 
which changed England from a place of 
country dwellers to one of town dwellers, 
and of the subsequent increase of population, 
larger aggregations of population grew and 
water supplies previously sufficient and 
reasonably safe became inadequate and 
dangerous. It is difficult to realise the 
state into which many of the towns fell, 
but some idea may be gained from the fact 
that in many of them, notably Liverpool, 
the population died faster than it could 
reproduce itself and was maintained only 
by constant immigration from the country. 

Much of the disease which caused this was 
directly due to pollution of the water supply, 
which was often of an unbelievably foul 
character. Much of the rest of it was due 
to conditions which could be remedied only 
by the provision of ample supplies of water 
for use in cleaning the people and their 
surroundings. It was the engineer who had 
to tackle the problems of increasing the 
supply, of securing it against pollution, and, 
in some cases, of obtaining an entirely new 
source. 

There are two diseases which are now 
accepted as being watc:borne, namely, 
cholera and typhoid or enteric fever, and 
the incidence of these diseases may be said 
to be a measure of the purity or impurity 
of the water supply. It is not, of course, 
suggested that every case of cholera or 
typhoid is contracted by drinking polluted 
water, but, when it is considered how often 
water is the vehicle conveying pollution to 
milk or other food, it can be accepted, I 
think, that the reduction of the incidence 
of these diseases is due to the improvement 
in the water supply both in quantity and 
quality—though particularly in the latter 
respect. 

The death-rates for cholera in England 
and Wales are available from 1838 onwards. 
Definite figures are given by the Registrar- 
General for each year (except 1843-4, 
1844-5 and 1845-6) up to 1900. In that 
year the Registrar-General queried the 
figures for the previous ten years, obviously 
thinking that the disease had disappeared 
and that the diagnosis was a mis-statement 
for severe diarrhoea. The annual death-rate 
per million persons living ranges from 3040 
in 1849 to 8 in each of the years 1879, 1888 
and 1894, mre 1894 was queried, as 
has been explained. 

It may, therefore, be claimed that cholera 
has been wi out since about 1890 or 
earlier, as & 81 cant disease in considering 
the public health of Great Britain. 

The déath-rates. for enteric are available 
from 1869 onwards. ‘The annual death- 
rate per million persons living show a more 
or less steady decrease from 390 in 1869 
to 2 in 1940. 

There is another disease to which I think 
reference may well be made in this connec- 
tion, although it is not waterborne. .Typhus 
is louseborne, but the body louse cannot, 
over any considerable period, survive under a 
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regular weekly laundering of underclothing 
and linen. This does not mean that a weekly 
wash can or will abolish lice in any particular 
case, but that a general habit of such launder- 
ing at weekly intervals will reduce and ulti- 
mately remove the body louse as a scourge 
to a community. 

The encouragement and adoption of such 
a habit of weekly washing of linen and 
underclothing must depend, especially 
amongst the poorer classes, upon the avail- 
ability of an ample water supply obtainable 
without undue cost or expenditure of time 
and labour. 

The death-rates for typhus are available 
from 1869 onwards. The annual death-rate 
per million persons living shows a steady 
decrease from 193 in 1869 to 1 in 1898, and 
from 1908 the disease may be said to have 
ceased to exist as a significant item in the 
public health. 

There is another group of diseases to which 
reference may be made in the present con- 
nection. These fall under the general descrip- 
tion of diarrhoea and enteritis, and, although 
the headings of the records have changed 
from time to time, the total group may be 
said to have remained fairly consistent. 
The records run from 1851 onwards and are 
made up from the totals of the following 
headings :— 


1851-1884 ... Diarrhea, dysentery, enteritis 

1885-1900 ... Diarrhoea, all forms and enteritis 

1901-1920 ... Dysentery, infective enteritis, diarrhea 
not otherwise specified, enteritis, 
gastro-enteritis 

1921-1942 ... Dysentery, diarrhea and enteritis 


It is not accepted that the above-mentioned 
group of diseases are waterborne, and there 
are doubtless many different causes. Further- 
more, it is not the function of an engineer 
to suggest any prevailing cause, and far be 
it from me to do-so. It lies, and must lie, 
with the doctors to explain the incidence of 
this group of disease. However, it is, I 
think, accepted that disease lying within 
this group can be caused by a polluted water 
supply, as instanced by the outbreak at 
Sutton in 1936. 

I would, however, venture to call attention 
to one point , namely, that from 1851 to 
1903 the death-rate jumped up and down in a 
way which seems to indicate no effective 
control. From 1913 to the present time the 
rate appears to have come under control, 
and it certainly has been reduced very 
materially. The point I venture to submit 
for medical opinion is, can chlorination 
of water supplies have had anything to do 
with the reduction? Chlorine was first 
used to purify a water supply at Maidstone 
in 1907; it was first adopted as routine at 

ing in 1910 and during the war of 
1914-18 chlorination of water supplies 
became very widely used and was, for 
instance, adopted by the Metropolitan Water 
Board in that period. In 1944 Suckling, 
in the fifth edition of ‘‘The Examination 
of Waters and Water Supplies,’ went so 
far as to say that ‘‘there are few public 
water supplies of any magnitude in which 
chlorination is not normally employed.” 

Figures go to show that the consumption 
of water used for personal purposes among 
the poorer section of the population is now 
probably five, six and even seven times 
what it was 150 years ago. It is on this 
basis of increased availability of water, 
combined with general education, that the 
claim is made that improved water supplies 
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have been an essential factor in the eradica- 
tion of typhus. 

In the early days of the nineteenth century 
water supplies consisted entirely in the 
delivery of raw water in the condition in 
which it was obtained at the source and 
there was no system of purification. The 
first attempts at improvement in the quality 
of the raw water were a few subsiding 
reservoirs in which some settlement was given 
to river water. 

Then, in 1829, James Simpson, the engineer 
to the Chelsea and Lambeth water com- 
panies, built the first sand filter. This was 
what came to be known as the slow sand 
type and originally was intended merely 
as a strainer. It was found, however, that 
filters of this type produced much greater 
purification than merely straining out the 
grosser floating solids in the water, and that 
a film formed on the surface which removed 
a very large proportion of the bacteria 
present in the raw water. Suckling quotes 
the following figures in his book on 
the ‘‘ Examination of Waters and Water 
Supplies ”’ :— 

Average number of microbes per cubic centimetre 
growing on gelatin at 20 deg. to 22 deg. Cent., counted 


on the third day : 
1921-22 Average 


Thames raw water... 1544 Filtered watér ... 18-7 
Lee raw water... 3257 Ae oa ag, el 
New River raw water 1224 oa daily ee re 


Other and more recent developments 
of the sand filter are the pressure filter and 
the rapid gravity filter. At the present time 
it may be said that nearly every supply of 
importance obtained from overground sources 
is subjected to pre-filtration storage in one 
form or another, and also filtration. 

During the 1914-18 war chlorination of 
water supplies came very much to the fore 
and was generally adopted as a routine 
method of treatment. Chlorine was applied 
to both overground and underground sup- 
plies, with the result that it became possible 
to supply water that was almost, if not quite, 
bacterially pure. Thus, the engineer in 
charge of a water undertaking is now in the 
position to supply—and in a well-run under- 
taking does supply—a water which is pure 
and wholesome when judged on bacterial 
standards. But this standard of purity is 
attained and maintained only at the price 
of constant vigilance. 

It has to be remembered that the science 
of bacteriology was a development of the 
nineteenth century and that it was not until 
about 1880-1890 that bacterial analysis 
of water supplies became available as a 
measure of the impurity and danger of a 
polluted water supply. Bacterial analysis 
also provided a measure of the purification 
of water at every stage of treatment and 
was of inestimable value to the engineer 
as a guide to his efforts to supply pure and 
wholesome water. 

Also, by means of bacterial analysis 
carried out at regular intervals, it is possible 
to detect any falling off in quality and so to 
obtain warning of danger at an early stage, 
before disease is caused, instead, as in the 
old days, of having no warning until an 
epidemic broke out. 

The engineer seeks as pure a source as 
is available, whether it be an upland gather- 
ing ground, a river, a spring, or wells, and 
then proceeds to do all in his power to secure 
that source against all avoidable pollution. 
In this connection the British Waterworks 
Association, in their 1946-47 report, pub- 
lished a list of forty-three water authorities 
who between them had before the war 
spent more than £4? millions in purchasing 
land on their gathering grounds for the 
protection of supply. 

With the standards of purity at present 
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attainable it does not appear that much 
room remains for improvement in that 
direction, although no doubt there may be 
changes and improvements in methods. 
Great scope exists, however, for the extension 
of piped supplies to areas not now having 
that blessing. In the recent White Paper 
on “ A National Water Policy,’ the Govern- 
ment stated that: ‘‘ Water undertakings 
shall be placed under an obligation to supply 
water for industrial, agricultural and other 
purposes ”’ and also that ‘‘ piped water should 
be made available to practically all sizable 
groups of houses.”” These pronouncements 
of policy, of course, forecast a very extensive 
extension of supplies in both quantity and 
area. For instance, it is found that in a 
rural area the agricultural demand is, or 
will be, about equal to the domestic demand 
in the same area. 

The statement that piped water supplies 
should be available to sizable groups of 
houses may be taken to mean that piped 
water should be taken to groups of about 
twenty houses or more. Of course, outside 
these groups there are scattered houses to 
which it is not a practicable proposition to 
extend the mains, since in some cases the 
cost would be several times the value of the 
house. As an extreme example, the shep- 
herd’s cottage out on the fells may well be 
so placed that it would involve laying perhaps 
5 miles of main to reach it, whilst at the same 
time it will have been built where jit is 
because water is available close at hand. 

When the general lay-out of these extended 
schemes comes to be considered, no general 
rule can be laid down for the type of design. 
In some cases a fairly wide-flung scheme is 
desirable, supplied from a central source ; 
in other cases it is clearly desirable to have 
small schemes fed from quite local sources. 
The principle to be adopted must vary with 
the circumstances of each case, and especially 
with the geological formation of the area 
and the distribution of the population. 
In any case, one general overriding principle 
which we cannot afford to neglect is that 
local resources must be used before supplies 
are brought in from long distances; and 
even when they are of necessity brought in, 
they should be used to supplement and not 
to supersede the local supply or supplies— 
always assuming that the latter are in them- 
selves satisfactory, especially in quality. 

T now come to the subject of drainage, 
which has for its object the purification and 
removal of polluting matter in such a way 
as not to cause a nuisance and not to result 
in the pollution of rivers, wells, springs, 
and gathering grounds from which water is 
collected. 

At the beginning of the nineteenth century 
sewage treatment in any way resembling 
what we now mean by the expression did 
not exist. It was the period of the privy 
and the cesspool and any drainage system 
which might exist was a pipe taking the 
sullage water by the shortest route into the 
nearest river or watercourse. When it is 
considered how frequently water supplies 
were drawn from rivers in or close to towns 
150 years ago, it is doubtful whether such 
drainage systems as did exist were not more 
detrimental than beneficial to the public 
health. 

The insanitary condition of the houses 
occupied by the poorer classes, which gave 
rise to much disease, was recognised in the 
early part of the nineteenth century, and a 
great demand arose for better drainage for 
the houses and the abolition of privies and 
middens. This led to the construction of 
systems of sewers and to the general introduc- 
tion of the water-carriage system, but without 
any treatment of the sewage, which was dis- 
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charged crude into rivers and watercourses. 

The result of developments in sewage 
purification is that the engineer is to-day 
able to discharge from well-designed and 
well-managed sewage purification works an 
effluent which is clear, inodorous and non- 
putrescible and is often better than the water 
of the river into which it is discharged. 

No statistical data are available upon which 
to found a separate claim as to what drainage 
has done to improve the health of the nation, 
especially in the urban and more crowded 
areas. There can, however, be no doubt 
that drainage combined with scavenging 
has done more than anything else to abolish 
the terribly insanitary surroundings in which 
the poorer classes lived 100 years ago. 

The question naturally arises, what is 
the principal work lying ahead of the drainage 
engineer of to-day? Of course, there is the 
improvement of design in purification works, 
in which finality is far from being reached 
at present, but one of the most urgent 
problems is how best to deal with the sewage 
of the small hamlet or group of houses 
which will presently be given a piped water 
supply and will in consequence produce a 
greatly increased sewage flow often quite 
beyond the capacity of any existing disposal 
system. 
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In my opinion, the solution of this problen 
must lie in the construction of small local 
works of a very simple design. The works 
must, of necessity, be small and must lie in 
a thinly populated area where simple work, 
ean generally be fully justified. It is not , 
practicable proposition to construct large 
wide-flung schemes such as are often both 
justifiable and desirable in the case of wate 
supplies, because not only is the cost of long 
connecting sewers receiving no additional 
sewage en route financially practically impos. 
sible, but also they are very undesirable 
from the engineering point of view, as they 
give rise to septic action in the sewage 
causing smell! from the sewers and trouble 
at the disposal works. 

In the foregoing, I have tried to indicate 
some—though by no means all—of the 
ways in which the engineer has contributed 
to the health of the nation during the past 
150 years. The record of engineering achieve. 
ment in this branch of the science is such, | 
submit, as to justify the claim that the 
contribution of the engineer to the improve. 
ment and maintenance of the public health 
is a very heavy one, and that without 
it the elimination or reduction of 
many forms of disease could not have been 
effected. 


An A.C. Network Analyser 


HERE are many problems in mechanics, 

heat transfer, acoustics and electrical and 
hydraulic engineering, that normally yield 
to analytical treatment only after tedious and 
protracted calculations. In particular, elec- 
tricity supply engineers are frequently faced 
with the difficulty of assessing the exact operat- 
ing characteristics of a power project or of 
predicting accurately the effect of an alteration, 


by the use of a calculating device such as 
an a.c. circuit analyser. Until recently no 
such equipment had been available for general 
use in Great Britain, although the need was 
realised some time before the late war, when 
plans were made by the companies of Asso- 
ciated Electrical Industries, Ltd., to remedy the 
deficiency. As a result of these plans an a.c, 
network analyser was eventually built and 
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such as an extension or interconnection, of 
an existing scheme. Problems of this kind 
can be solved by well-known mathematical 
methods, but even in simple cases the calcu- 
lations needed to determine the best of various 
possible arrangements can be so laborious 
and time-wasting that an accurate solution 
may become impracticable. 

One method of shortening and simplifying 
the analytical approach to such problems is 
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installed at the British Thomson Houston 
Company’s Willesden works, Neasden Lane, 
London, N.W.10, and the equipment was 
formally opened on Tuesday, November 4th, 
by Mr. Oliver Lyttelton, M.P., Chairman of 
Associated Electrical Industries, Ltd. 

The network analyser installation at Willes- 
den is now available for use by any electricity 
supply authorities, manufacturing or research 
organisations, or educational bodies that may 
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pe interested in the solution of problems 
yalogous to those presented by a.c. networks. 
the complete installation coniprises an analyser 
nom with separate rooms for records and 
yout, visiting engineers and the engineer 
in charge, and a reception office, so that there 
are ample facilities for the preparing and col- 
ating of preliminary data prior to setting 
up any problem on the analyser. 

The network analyser is a precision instru- 
ment embodying various resistors, reactors, 
capacitors and coupling units, together with 
voltage sources which are variable in mag- 
nitude and phase. Combinations of these 
components can be interconnected quickly to 
form @ miniature system equivalent to the 

erators, lines and load and other com- 

nents of the electrical network or the analo- 
gous system that is being investigated. For 
physical convenience a frequency of 50 cycles 
second, a nominal voltage of 50V, and 
current of 50mA, have been adopted as basic 
quantities— choice which allows normal 
telephone type apparatus to be used for 
interconnection and switching. These analyser 
quantities do not, however, affect the calcula- 
tions since, before setting up a problem on 
the analyser, all the system characteristics 
are first computed as percentages of a selected 
voltage and kVA base. Normally the system 
diagram is used to derive an equivalent single 
phase network which is used in setting up the 
analyser. The results obtained from the analy- 
ser are then interpreted as system values, 
wing the appropriate factors. 

Our illustrations show various aspects of 
the analyser. The first engraving shows a 
portion of the equipment with two engineers 





REAR VIEW, OF CENTRAL = CONTROL CUBICLE 


setting up the problem data. All the metering 
controls and most of the supply circuits are 
housed in the cubicle above the centre desk, 
at which the control engineer is seated. A 
tear view of the central control cubicle, repro- 
duced herewith, shows some of the apparatus, 
Including the generator units mounted along 
the upper rack. On e:ch side of the control 
cubicle as shown in our first ‘illustration, 
are plug and jack cubicles, the plugs being on 
the horizontal shelves with the jack panels 
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arranged vertically behind. A photograph 
of the rear of one of the plug and 
jack cubicles is reproduced herewith to show 
the telephone type relay banks. The units 
representing circuit elements are installed in 





REAR VIEW OF PLUGGING CUBICLE 


cubicles forming a wing at each end of the 
analyser. Each unit terminates in a numbered 
plug on the plug shelves and any interconnec- 
tion is obtained by inserting the required plug 
in the appropriate jack. 

Provision is made in the analyser for the 
following circuit units : twelve generator 
units, 120 line impedance units, thirty load 
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cycle supply for the network analyser. The 
voltage input can be varied by selector con- 
tacts and an electronic voltage regulator 
allows the voltage to be maintained to within 
+ 0-2 per cent of the nominal value. A 
standby supply for the synchronous motor of 
the motor-generator set is available so that the 
installation is independent of variations in 
mains supply frequency. 

Each of the twelve generator units provides 
for control of the phase angle and magnitude 
of the voltage with the help of a multi-range 
watt-var meter for setting the control dials. 
A general view of a generator unit is reproduced 
herewith, while the first engraving shows the 
generator units arranged in a row above the 
control desk and plugging panels. The phase- 
angle control takes its supply from the 500-cycle, 





GENERATOR UNIT 


3-phase busbars and the output obtained from 
the secondary side is of constant magnitude, 
and is variable in phase through 360 deg. 
This output is fed to the magnitude control, 
which imposes a variation from 0 per cent 
to 285 per cent without any sensible phase 
change. A _ series capacitance compensates 
for the reactance of the two controls, so that 
the load regulation is negligible. Twelve 
voltage sources are thus available and each 
can be varied from 0 per cent to 285 per cent 
in magnitude and can be set to any phase 
angle relative to a chosen reference. 

The line and load impedance units comprise 
banks of tapped reactors and non-inductive 
resistors whose values can be varied by the 
setting of selector switches. The line units 
serve as series circuit elements to cover the 
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impedance units, thirty-six auto transformers, 
sixty capacitor units, fourteen coupling trans- 
formers (twelve of ratio 1:1, two of ratio 
2:1, and two of ratio 4/3: 1), and twelve 
jumper circuits (metered). 

A motor generator set installed near the 
analyser and remotely controlled from the 
centre desk provides the three phase, 500- 


lower impedance ranges, whereas the load 
units have a much higher range of impedance, 
making them suitable for use as shunt elements 
or as series elements of high impedance to 
represent, for example, a long overhead line. 
Two views of a typical load unit are reproduced 
herewith. 

Each of the auto transformers has a range 
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of - 30 per cent in 1 per cent steps. These 
units have a variety of applications, for they 
can be used in conjunction with a load unit 
to represent a load under conditions where 
the voltage may vary ; to represent differential 
tap selection on transformers in parallel ; 
and, in conjunction with capacitor units, to 
represent large system capacitors. The capa- 
citor units are used to simulate long lines and 
cables, &c., and can also be used, in place of 
generator units, to represent small synchronous 
condensers. 

It is frequently necessary to allow for the 
effect of mutual coupling between circuits 
when setting up problems for solution by 
symmetrical component and similar methods 
of network analysis. ‘The various coupling 
transformers can be used to provide the neces- 
sary coupling in conjunction with the other 
cireuit elements involved. 


INSTRUMENTS AND METERING 


Normal indicating instruments are installed 
for the control of’ the motor generator sets 
and the generator ‘units. The main interest 
in the analyser instrument equipment lies 
in the metering of the circuits set up by means 
of the various elements. For this purpose 
there are three master instruments; a volt- 
meter, an ammeter, and a watt-var meter. 
All these are operated by negative feedback 
valve amplifiers and thus represent a negligible 
burden oa the circuits into which’ they may 
be inserted. Multiple ranges are obtained by 
suitable current shunts and voltage dividers. 

The method of selecting a circuit for mieasure- 
ment is of interest. Each unit (except genera- 
tor units and coupling transformers) has, in 
the connections to its plugs, a telephone 
relay, the contacts of which normally provide 
straight through connections. The relay coils 
are wired to numbered jacks on selector boards 
on the control panel, and the insertion of 
a dummy plug (only one of which is normally 
available) into a jack operates the corres- 
ponding relay to connect the unit concerned 
to the busbars forming part of the metering 
system. Compared with the use of telephone 
key switches, where all the leads must be 
brought to the control desk, this method has 
the double advantage of reducing stray 
capacity in the leads, and making impossible 
the accidental selection of two units simul- 
taneously, which can result in “sneak” 
circuits and risk of short-circuit damage. 

To provide a convenient phase reference for 
currents and voltages being measured, a 
phase shifting device, similar to that embodied 
in each generator unit, is mounted on the 
main control panel and feeds a variable resis- 
tance load. From this circuit a voltage and 
current variable in magnitude and phase can 
be matched with values obtained from points 
in the set-up network, using the master instru- 
ments. Thus the phase-angle of the network 
quantities can be readily determined. 

The kinds of problem to which the network 
analyser can usefully be employed fall into 
five main groups: (a) studies of a.c. systems 
operating normally; load division; (6) 
studies of a.c. systems under fault conditions, 
including such matters as circuit-breaker ratings, 
the effect of arc-suppression coils and of simul- 
taneous faults on protective gear requirements ; 
(c) various stability problems, including steady- 
state limits and transient limits for various 
types of fault ; (d) apparatus and circuit prob- 
lems, including the calculation of three-phase 
currents and voltages, with unbalanced load- 
ing; (e) a number of mechanical, thermal, 
hydraulic and other analogous non-electrical 
problems which can be represented by electrical 
equivalents. 


METHOD OF OPERATION 


The approach to the solution of a particular 
problem is best arranged in four steps. First, 
a schedule is prepared containing the objectives 
of the investigation, with specific reference to 
the data required, the operating conditions, 
and the alternatives, if any, that must be con- 
sidered. Secondly, a single-line diagram is 
prepared for each condition and the data on 
all system constants is collated and converted 
to a suitable base “per unit.” From this 
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information plugging charts are prepared for 
use in setting up the analyser. Thirdly, 
after setting up the equivalent network, 
the analyser is energised and adjustments 
made for balance in accordance with the speci- 
fied conditions. Voltages, currents, and other 
quantities are then recorded. 
readings are converted into 


a geet PG) A 


6; line Go 
AA 


system quan- 







































































“THE ENGINEER” ; @ 


(a) System. 
(6) Equivalent circuit. 
(c) Intereonnection of unit to represent equivalent 
circuit. 
TYPICAL SYSTEM SET-UP 


tities and the results are analysed to assess 
their significance. In skeleton form the opera- 
tion of the analyser in solving a given problem 
is indicated in the accompanying line diagram. 


ACCURACY AND LIMITATIONS 


It is stated that the input voltage and fre- 
quency are controlled to within + 0-2 per cent 
of the nominal values and that all circuit 
elements are evaluated to a tolerance of +1 
per cent, with the exception of line and load 
impedance unit reactors, on which +2 per 
cent tolerance is permitted at the extremes of 
the current range. The resistors are non- 
inductive and the resistance-reactance ratio 
is claimed to be as low as 1 to 33. With an 
overall accuracy of +0-5 per cent assigned to 
the master instrument system, it can therefore 
be anticipated that the maximum error in 
any set up will be +2 per cent and, generally, 
will be less. 

Nevertheless, it must be appreciated that 
the accuracy of results obtained from the 
analyser can never be better than the accuracy 
of the system data upon which the studies 
are based. Therefore it is essential that when- 
ever possible, exact information on the impe- 
dances of machines, transformers, reactors, 
earthing devices, overhead lines, cables and 
other relevant apparatus is available. Also, 
for some types of study, it is necessary to 
know the operating characteristics of voltage 
regulators and the inertia constants of rotating 
plant. Usually it is possible to assume average 
values for unknown constants, but the reli- 
ability of results will suffer to the extent to 
which this has to be done. 

It will be appreciated also that the A.E.I. 
a.c. network analyser has certain inherent 
limitations to its versatility. In the study of 
problems involving harmonics, for instance, 
an analysis of the appropriate network may 
be necessary for each of the component fre- 
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quencies, The equipment can only be applied 
to the solution of transient problems withi, 
limits. Finally, the analyser cannot usefully 
be applied to the solution of problems in whj 
the method of mathematical analysis is 
unknown. 





A Single-Spindle Automatic 

A RECENT addition to the range of single. 
spindle automatic screw machines made by 
B.8.A. Tools, Ltd., Birmingham, is an improved 
model of the $in machine. It is designed fo 
the machining of components up to fin diamete 
in large and medium batches at high rates of 
production and with consistent accuracy. 

In this machine the standard turret ang 
cross slide tools are interchangeable with the 
B.S.A. 3in machine, and an additional nose cap, 
chuck sleeve and feed tube adaptor are supplied 
with the machine to accommodate the in 
machine size collets and feed fingers. 

The base of the machine is well proportioned 
and specially arranged to ensure ample room 
for the escape of chips and their subsequent 
removal. A compartment is provided for 
accommodating all speed-change gears, and 
cycle time gears. 

The machine is self-contained and its motor 
is carried on a hinged plate mounted on the 
base at the rear. It drives the main gearbox 
shaft through vee ropes, screw adjustment 
being provided to maintain correct tension of 
ropes. A range of thirty-six work spindle speeds 
from 200 to 6000 r.p.m. is available by means 
of two sets of pick-off gears in the gearbox, 
Two alternative automatic speed reductions 
of 1:3 or 1:5 for threading can be obtained 
on the standard machine. When using fast 
and reverse speeds only, a reduction of 1:7 
is obtainable with extra pick-off gears. One 
automatic speed forward and one reverse, or, 
alternatively, two speeds in one direction are 
obtainable by means of clutches on the spindle, 
operated from the camshaft. 

The work spindle, of nitralloy steel, which is 
mounted on heavy roller bearings at the 
front and double-ball journal and _ thrust 
bearings at the rear, is driven through 
two cone clutches by chains from the gearbox. 
The clutches are controlled from the cam- 
shaft, the appropriate clutch being engaged as 
required to give a forward or reverse rotation. 
Both clutches are mounted on needle roller 
bearings, and the clutch-operating sleeve is of 
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special design incorporating anti-friction bear- 
ings. ‘Toggle-operated collets are adjustable 
for variations in diameter of stock. 

The backshaft is driven at a constant speed 
by belt from the main drive shaft. It can be 
engaged and disengaged through a_ lever: 
operated clutch, and a handwheel is provided 
for rotating the shaft by hand when setting up. 
The dog clutches controlling the movement of 
the work spindle clutches, stock feeding, collet 
opening and closing cams and _ indexing 
mechanism are all mounted on the backshaft, 
and are operated by adjustable trips on the 
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ft at the front of the machine. The 
font cainshaft carries the cams which control 
the eross slide movements, aud the trip drums 
yhich control the stock feed, spindle speed 
change and reversal, and the turret indexing 
gechanism. A lead cam on the turret camshaft 
watrols the longitudinal movements of the 


ti. 

aoth camshafts are driven from the backshaft 

through a train of pick-off gears and a worm 

reduction, the speed of the camshafts 
ging entirely independent of the work spindle 
speeds. A set of pick-off gears supplied with 
the machine enables forty-six different cycle 

The cross slide bases are made of nitrided 
steel and special cast iron upper slides are fitted 
with side and end cover plates to enclose the 
ide bases totally and prevent chips from getting 
between the slider faces. The cross slides are 

ted by cams on the camshaft and to 
facilitate speedy adjustment when setting up 
the cams are mounted on serrated sleeves. 
Independent adjustment is provided for setting 
the cross slides forward or backward relative 
tothe centre line of the work spindle. Provision 
is made for fitting a third or vertical slide 
when required ; the motion for this is taken 
from an additional cam on the camshaft. 

The turret moves on a hardened steel slide 
having large vee-section ways, and a taper 
gib is provided for taking up wear. A vertical 
turret of heat-treated steel has six stations 
for standard tools. Feed to the turret slide is 
actuated by a cam-operated quadrant and 
rack, and the machine is available with either 
a long or a short stroke turret. The turret 
‘adexing mechanism operates through a link 
and Geneva motion, and provision is made for 
single or double indexing. 

All moving parts of the machine are ade- 
quately guarded and ample provision is made 
to safeguard against overload. A spring safety 
dutch in the cycle time gear train ensures that all 
movements of the machine, except the spindle, 
stop instantly in the event of undue strain, 
which may be caused by overload or inter- 
ference from tools or swarf. Incorporated in 
the bar feed mechanism is a device for stopping 
all movements of the machine with the excep- 
tion of the work spindle when insufficient bar 
stock remains to complete another component. 
This feature prevents damage to tools which 
may result from a short piece of bar stock 
being fed into the collet. The work chute is 
operated from an adjustable dog on the cam- 
shaft and effectively separates swarf from the 
work, 

All the principal bearings have automatic 
lubrication, the gearbox bearings being lubri- 
cated by means of a pump mounted beneath 
the gearbox casting, which also supplies oil 
to the chains and speed gears. 
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A Flameproof Converter Panel 
for Mine Lighting 

ALTHOUGH direct current is rapidly giving 
way to alternating current for underground 
electricity supplies in collieries, a considerable 
time must elapse before the change over 
can be completed throughout the country. In 
the meantime, there will remain a diminish- 
ing number of collieries where d.c. supplies 
only are available and where arrangements 
must be made for supplying low-voltage 
equipment such as drills and lighting under- 
ground. 

For drilling machines suitable flameproof 
panels have long been available to convert 
the d.c. supply (generally 450V to 550V) to 
126V, three phase, for which conditions drilling 
machines are usually manufactured. These 
panels have occasionally been used for feeding 
lighting circuits, in the absence of equipment 
specifically designed for lighting purposes. 
To remedy this deficiency, however, a small 
converter panel for lighting has been developed 
by Siemens-Schuckert (Great Britain), Ltd., 
Brentford, Middlesex. This panel, which 
has been certified as flameproof by the Buxton 
testing station, will find ready application 
in the lighting of roadways, loading points, 
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junctions, and, where permitted, on the coal 
face, as well as in other situations underground 
in pits that still rely upon d.c. supplies. 

As shown in the accompanying engraving, 
the panel contains a small single-armature 
rotary converter of 0-5kVA output for con- 
verting the available 450V to 550V d.c. supply 
to 110V, single phase, 50c/s. The chamber 
which houses the rotary converter also contains, 
on the d.c. side, an automatic starter with 
overload and no-volt protection, operated by 
“on” and “ off” push buttons mounted in 
the front cover. To prevent operation inadver- 





FLAMEPROOF LIGHTING PANEL WITH 
COVER REMOVED 


tently the “ on ” push button is fully shrouded. 
Low-voltage fuses on the a.c. side are also 
accommodated in the converter compartment. 

A bus-bar chamber with an isolating switch 
is fitted on the top of the panel so that it can 
be connected in the run of the main cable. 
The lighting outlet takes the form of a terminal 
chamber with detachable sealing gland for 
wire-armoured cable outgoing to the lighting 
circuit, as shown on the right of the accom- 
panying engraving. Both the front and the 
top covers of the panel are secured by shrouded 
captive screws. 





An Electrical Factory in 
Newport, Mon. 


A Goop example of the conversion from war 
to peacetime production was demonstrated 
to a party of visitors headed by the Rt. Hon. 
G. Isaacs, the Minister of Labour, and a num- 
ber of officials who were the guests of Standard 
Telephones and Cables, Ltd., at the company’s 
Newport factory. After lunch, Mr. Isaacs 
addressed the employees in the works canteen. 
Some of the achievements of the Newport 
works were revealed later when the guests 
were taken on a tour of the factory. Just over 
two years have elapsed since Standard Tele- 
phones and Cables, Ltd., took over from the 
Ministry of Supply what was then a Royal 
Ordnance Factory, converting it from the 
production of guns and armaments to the manu- 
facture of telecommunications cables and 
transmission equipment. This conversion has 
established in Newport what is virtually a 
new industry to South Wales and Monmouth- 
shire. The changeover was organised to take 
place gradually and without delay, so that as 
the original plant was dismantled its place 
was taken by textile cable machines, which 
were resited from North Woolwich. At the 
same time the number of employees was reduced 
from the wartime peak of 3000 to approxi- 
mately 1200—a process which coincided with 
the training of labour to the new tasks involved 
in assembling and wiring transmission line 
equipment. During the first quarter of 1946 
rubber ‘mixing and wire-insulating machinery, 
including rubber and plastic extrusion equip- 
ment, was taken up from the company’s fac- 
tory at Enfield and resited in the new cable 
works at Newport. The factory has now been 
in full production for approximately twelve 
months and a variety of rubber, plastic and 
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textile insulated cables are manufactured in 
the main cable shop. An interesting develop- 
ment here is the introduction of two machines 
for continuously extruding and vulcanising 
cable in a single pass. In the telecommunica- 
tions apparatus department the main products 
are carrier and repeater racks and power 
panels, which are assembled, wired and tested, 
and packed for despatch. An interesting aspect 
of the conversion of the factory was the method 
used for bringing cooling water to the rubber 
mills, Banbury mixers and calenders. On a 
site almost at sea level the normal open-water 
circulating system could not be adopted and 
it was necessary to design a closed circuit 
system supplied from a 10,000 gallons storage 
tank. The water is circulated by five centri- 
fugal pumps, capable of handling 40,000 
gallons per hour at a pressure of 50 lb per 
square inch. 





The Scottish Seaweed Research 


Association 

THE Scottish Seaweed Research’ Association 
has recently published its annual report for 
1946. The Association was formed in 1944, 
and Sir Steven Bilsland, of the Scottish Council 
for Development and Industry, is the chairman 
of the Board of Management. The report states 
that a new outstation was opened at Kirkwall, 
Orkney, during the summer of 1946, and that 
it is now being used as a base from which the 
sub-littoral survey of Orkney waters is being 
continued. The station is equipped so that 
certain experimental investigations can be 
carried out on the site. The Association’s 
Engineering Advisory Committee was formed 
at the end of last year under the chairman- 
ship of Mr. D. M. Semple, M.I.Mech.E., and 
one section of the report is devoted to the work 
accomplished by the engineering division under 
Major P. Jackson and Mr. William MacKenzie. 
It is pointed out that the success of the Associa- 
tion’s attempt to establish a seaweed industry 
in Scotland may possibly depend to a consider- 
able extent upon the satisfactory development 
of economic methods of harvesting sub-littoral 
weed. It was therefore decided to obtain as 
many suggestions and constructive criticisms 
of existing ideas as possible, before embarking 
on new and costly experimental investigations. 
In this connection, the staff of the Engineering 
Division has visited thirty-seven engineers and 
interested members of other professions in 
the universities and colleges, Government 
departments, Govern:nent and other research 
organisations, and in industry for discussion 
of the problem. The suggestions and criticisms 
obtained, together with the views of the Associa- 
tion’s staff, have clarified the problem consider- 
ably and limited to seven the methods considered 
to be worthy of full-scale investigation. Our 
readers will recall that there has recently 
appeared in these columns an article by Mr. 
William MacKenzie, entitled ‘‘ Seaweed Har- 
vesting Methods,’ which describes some of the 
research work performed by the Association. 
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OpeNn-Cast CoaL at WENTWORTH WoO ODHOUSE 
—Discussions between the Ministry of Fuel and 
Power and the Ministry of Town and Country 
Planning on the selection of sites for open-cast 
coal mining in the West Riding area have resulted 
in agreement on the selection of a site estimated to 
contain 500,000 tons of coal at Water Lane, near 
Wentworth Woodhouse. Working of the site 
has been agreed subject to certain adjustments 
of the area to minimise permanent damage to 
amenity, including the felling of trees. This site, 
it is stated, was upon after other sites at 
Doric Hall, Trowles Wood and Lee Wood had been 
discussed and rejected as involving too serious 
objections in proportion to the coal which they would 
afford. Rotherham Rural District Council raised 
the question whether the site could not be advan- 
tageously worked by shallow drift mining, but this 
course was rejected on the three main grounds that 
no mining labour was available for this purpose 
at the present time, that the method would not 
enable 100 per cent of the coal to be extracted, 
and that the effect of shallow mining at this point 
on the appearance and cultivation of the surface 
might be more extensive and more difficult to 
remedy than any damage caused by open-cast 
working. 
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Position - Finding by Radio: 
First Thoughts on the Classi- 


fication of Systems* 
By C. E. STRONG, O.B.E., B.A.1., M.L.E.E.t 


First I will ask—What is the status of this 
art of position determination, or whatever it 
should be called, in relation to radio generally ? 
Is it a part of radio or is it something different ? 
Is it proper to use an expression such as radio 
and radar devices, or would that suggest con- 
fusion of thought between the particular and 
the general? It is certainly a matter of the 
transmission of intelligence by radiation, and 
surely therefore it is a branch of radio. It 
involves techniques very similar to ° those 
employed in radiocommunication, but it 
differs from communication in that the intelli- 
gence conveyed is restricted to geometrical 
information in contrast to the unlimited scope 
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Fic. 1—The Basic Principles of Radiolocation 
(a) Measurement of the differences of the distances 
AC and BC determines the hyperbolic position line of 
C. This is the general case of “ direction ’’ determination. 
(6) Measurement of the sum of the distances A C and 
B C determines the elliptic position line of C. This is 
the general case of “‘ range ’’ determination. 


of intelligence conveyed in communication. 
It appears, indeed, to be on a par with 
communication as a main branch of the tree 
of which radio is the root and trunk. If that 
is so, what should it be called? The name 
must cover the whole field of direction and 
range determination. It must embrace direc- 
tion finding and radar, and much else. We 
speak of “‘ radio aids to navigation,” but that 
is cumbersome and not sufficiently general. 
I believe the title “‘ radiolocation ” would be 
ideal, though it has been used before in a 
different sense and ‘although it is perhaps some- 
what awkward to borrow a term with such 
important historical associations. But it 
would be hard to find a name which could 
more aptly be applied as the comprehensive 
term to cover the whole of the field. The main 
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equivalent term to denote the process of trans- 
mitting azimuth information by means of 
appropriate beacon systems; and, while we 
make common use of the title “radar,” its 
present meaning is far from clear. There is a 
lack, I think, of general terms to define main 
sections of the field, and in consequence we are 
often obliged to describe the general in terms 
of the particular by means of the code names 
of specific systems. There appears to be a 
need to examine the subject anew, starting 
from the firm ground of the common basic 
principles. 

It might be well to investigate first to see 
whether there is any lead to be obtained from 
what has occurred in the communication field. 
Here the first division is on the basis of purpose 
or application. We have telegraphy, telephony, 
broadcasting, television, and so on. There- 
after there can be further classification by the 
principal technical methods employed, such 
as modulation, whether variable amplitude 
or constant amplitude, or channel separation, 
whether by frequency separation or by time 
sharing. But the various technical methods 
are common to the several functional categories, 
and so the division by function had to come 
first. The same will apply, I think, in radio- 
location, and before drawing distinctions by 
technique we should first achieve some segrega- 
tion of systems on a broader basis. It is more 
important, for instance, to see Gee and Decca 
first as closely related by function before dis- 
missing them into widely separated camps 
because one is pulse technique and the other 
C.W. technique. 

To make a start we must go back to first 
principles and work from the general towards 
the more particular. The A B C of the whole 
art is that by measuring the difference of the 
distances of an object from two fixed points 
we can find that the object is situated on a 
particular hyperbola, that being a locus of 
points of constant difference of distance from 
the fixed points: and by measuring the sun 
of the distances from the fixed points we can 
state that the object lies on a particular ellipse, 
being a locus of constant sum of the distances. 
In the first way, I would say, taking some 
liberties with words, we obtain an idea of side- 
ways displacement or direction, and in the 
second an idea of outwards displacement or 
range. A single system of two spaced elements, 
with provision for 
measuring both the sum 
and the difference of | | 
the distances, could ee 
yield a fix by inter- 

section of the hyper- 
bolic and elliptic loci. 
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branches of radio would then be radiocom- 
munication and radiolocation, and we could 
speak of systems as communication systems or 
location systems. 

Accepting that for the time being, how should 
we proceed to divide up radiolocation itself ? 
In view of the rapid development which has 
taken place, existing divisions are inadequate 
or ill-defined. Thus, while we have the term 
“ direction finding” to define parts of the 
field concerned with reception, we have no 





* Abstract, Chairman’s Address, Radio Section, Insti- 
tution of Electrical Engineers, October 15, 1947. 
¢ Standard Telephones and Cables, Ltd. 
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also reverse the process and transmit from the 
mobile C and have repeat and master receiver, 
at B and A respectively, so obtaining a hyper. 
bolic direction-finding system as distinct from 
a direction-giving system. 
Secondly, suppose we had a transmitter at 
A, a repeater at B, another repeater at ( ang 
a receiver at A, we could then measure at 4 
the total propagation time round the loop 4B 
BC, C A, and knowing the delay A Bb, derive 
the sum of the transit times of the paths B¢ 
and C A, so finding the elliptic position Jing 
or locus of constant time sums, on whic! @ lice, 
These, as I see it, are the generalise! bagic 
principles of radiolocation on which all systems 
ultimately depend. They are not peculiar 
to hyperbolic and elliptic systems, as, in the 
special cases arising when the separation 
between the fixed points is small compared 
with the distance of the mobile object, they 
apply also to ordinary direction-finding systems 
and beacon systems and to radar. ‘l'hus, jp 
elliptic systems, as the spacing is reduced, the 
ellipses merge into circles, and when A and B 
coincide we have the normal conditions of 
range measurement when the distance measured 
is AC+CA, which is twice the range, and in 
hyperbolic systems, as the spacing is reduced 
the loci of constant difference of distance merge 
into straight radial lines, the values of differ. 
ences of distance being given by A B cos 6, where 
6 is the direction angle of the mobile object. 
The point I am making, therefore, is that 
all radiolocation systems are either hyperbolic 
or elliptic position-line systems, these including 
radial and circular position-line* systems as 
special cases. The hyperbolicYand radial 
systems are concerned with lateral displacement, 
in a manner of speaking, and the elliptic and 
circular systems with outward displacement, 
From this it appears that the first division 
of radiolocation might be into two parts 
(Fig. 2), including, on the one hand, all time-sum 
methods giving “‘ range,’’ and on the other hand 
all time-difference methods giving “ direction.” 
If so, we should require eventually to coin 
new terms to denote these two main divisions 
of application, “* X-dar” and “‘ Y-dar,” s0 
to speak. For the present I shall refer to them 
by the terms “ direction determination ” and 
“range determination.’’ These two categories 
would together cover the whole of the field, 
and subsequent steps would be a matter of 
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Fic. 3—The Multiplex Beacon and Communication 
System. Distribution of Carriers in Time 


The distance relationships have, of course, 
to be found in terms of time of wave propaga- 
tion. Let A and B (Fig. 1) be our two fixed 
points and C the mobile object. Then first, 
if we suppose there is a master transmitter 
at A, a repeater or slave transmitter at B and 
a receiver at C, by observing at C the difference 
in the arrival times of signals transmitted over 
the paths AC and ABC, and knowing the 
delay in A B, we can obtain the difference 
of the distances A C and B C, and hence derive 
knowledge of the hyperbolic position line of C. 
This, of course, is the basis of such direction- 
giving systems as Gee and Decca. We could 


further division within these categories. 

Pursuing that, we must evidently provide, 
in the category of “‘ direction determination,” 
for transmitting and receiving systems. In 
general, the main methods can be applied in 
either way. Thus, the Adcock D.F. system 
has a transmitting counterpart in the omn- 
range beacon system, and, as has been men- 
tioned, the principle of Gee could be applied 
to reception as well as to transmission. For 
the present I shall use the terms “ direction 
giving’ and “direction finding” to denote 
these two functional divisions. The former 
would include Gee, Decca, omni-range beacons, 
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welapping beam course beacons and all 

transmitting azimuth information, 
yhile the latter would embraco all the receiving 
cunterparts of the above, whether broad based 
op narrow based. 

Then in both of the main categories it would 
je convenient to distinguish between broad- 

systems and narrow-based systems. 
there is a considerable contrast in application 
between these two. In direction determination, 
forinstance, the broad-based hyperbolic systems 
are applicable where it is important to carry 
js far out as possible the accuracy of position- 
ine determination obtainable near in, or, as 
it might be in the case of a runway localiser 
gystem, to obtain, as far as possible, a constant 
sharpness of course independently of distance. 

The narrow-based radial systems, on the other 
hand, are applicable when it is essential to 
obtain uniformity of indication all round, as in 
ordinary D.F. and omni-range systems. 

Finally, there is a very important difference 
in use as between systems which have the 
capability of measuring the ranges or bearings 
of many objects simultaneously, particularly 
of resolving and using many simultaneous 
echoes, and systems which cannot do so. This 
jg a question of time-sharing multiplex opera- 
tion, which I shall touch on later. 

This will suffice, perhaps, as a general indica- 
tion of a line of thought in the matter of a first 
division of systems by application or function. 
By some such scheme as this we could arrive 
at a first segregation of systems on broad and 
general lines. However, we should still be 
left with systems in the same categories which 
would require still further differentiation. 
Thus, for example, while Gee and Decca would, 
so far, be classed together as broad-based 
direction-giving systems, they differ widely 
in the technical methods used. 

We are led on, then, to the question of 
further breakdown on the basis of technical 
methods. That is a subject in itself, but I 
will attempt to introduce it by some observa- 
tions on three of the factors which I think 
would be relevant. These are, first, the method 
by which transmissions are marked so that 
differences in time of arrival can be observed ; 
secondly, the method of modulation, and 
thirdly, the method of channel separation. 

[Here the speaker elaborated on these 
methods. ] 

I have tended throughout in this brief review, 
I think, to emphasise the common nature of 
the techniques of radiolocation and radio- 
communication as branches of a single art. 
Now, in the time which remains, I propose to 
describe very briefly a system which, although 
somewhat hypothetical at present, will serve 
to illustrate that point. This is a time-sharing 
multiplex system combining radiolocation and 
radiocommunication services to aircraft on a 
common frequency. 

The idea is that a multi-channel pulse- 
communication transmitter, such as might be 
used for a point-to-point radio-link service, 
could be applied as a ground station in such a 
manner that while some of the channels are 
used in the ordinary way for communication 
from ground to air, and perhaps also overland 
to adjacent ground stations, other channels 
are space modulated for radiolocation service 
by the transmission of those channels from a 
system of spaced antenne. In the case I 
will take as an example the system serves as 
an omni-range beacon and as a responder for 
range measurement by the tone-phase com- 
parison method, while at the same time pro- 
viding communication channels for ground-to- 
air and point-to-point service. 

We start, then, with a pulse-communication 
transmitter which, when unmodulated, delivers 
a number of interlaced pulse trains or ‘‘ comb 
carriers”? .on a frequency of, say, 500 Mc/s. 
Carrier No. 0 is @ train of 2-microsec pulses 
Spaced at 100 microsec. This is used as a 
synchronising signal. Carrier No. 1 (Fig. 3) 
18 @ train of $-microsec pulses also spaced at 
100 microsec, delayed on the synchronising 
train by 10 microsec. This is the carrier for 
channel No, 1. Carrier No. 2 for channel No. 2 
18 @ similar train of 4-microsec pulses delayed 
on the synchronising train by 20 microsec. 
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Similarly, carriers 3, 4, 5, &c., are trains delayed 
by 30, 40, 50, &c., microsec. 

When a channel is modulated, the pulses in 
the carrier train of that channel are advanced 
and retarded in time about their normal recur- 
rence times with relation to the synchronising 
trains, the excursion for full signal being, say, 
+ 1 microsec. In the receiver the carrier trains 
are separated out and the pulse-time or pulse- 
phase modulation in each is detected. The 
interesting feature of the situation in the present 
case is that exactly the same form of modula- 
tion is applied to the carriers, both for com- 
munication and for omni-range transmission, 
but the manner of impressing the modulation 
is, of course, quite different, being in one case 
in accordance with input signal voltages and 
in the other case in accordance with the spacing 
of radiators. 

Let us say we assign channel No. 1 to con- 
tinuous transmission of the station call sign, 
channels 2 and 3 to telephone and teletype 
transmission to aircraft, channel 4 as a responder 
channel for range measurement, channel 5 
to the reference signal for the omni-range 
beacon service, and channel 6 to the bearing 
signal for the omni-range beacon. Other 
channels could be interposed for inter-station 
communication or possibly for multiple-track 
range service. 

All channels are transmitted from a central 
radiator, except No. 6, which is assigned to 
the omni-range bearing signal. The pulses 
of the “‘ comb carrier ”’ of that channel, which, 
it will be remembered, occur at 100-microsec 
intervals, are transmitted in succession from 
a number of radiators, say five, spaced evenly 
round the central radiator on a circle of about 
300m radius. One pulse goes out from radiator 
1; 100 microsec later the next pulse in the train 
goes out from radiator 2; another 100 microsec 
later the following pulse goes out on radiator 3, 
and so on, round the ring, the cycle being 
completed in a periodic time of 500 microsec, 
i.e., at a frequency of 2000 c/s. It will now be 
evident that at a distance from the system 
which is large compared to the diameter of 
the ring of antennz, the pulse train will be 
pulse-time modulated in sinusoidal form at a 
frequency of 2000 c/s owing to the different 
distances of the radiators from the receiver. 
This modulation is detected, giving a 2000 c/s 
bearing signal, the phase of which depends 
on the direction of the receiver. By phase 
comparison between this signal and a 2000 c/s 
reference signal transmitted on channel No. 5 
the bearing is derived. 

In addition, an aircraft can determine its 
distance from the beacon by the tone-phase 
comparison method of ranging. A tone of 
suitable frequency is transmitted by the air- 
craft on its V.H.F. communication set. That 
tone is received at the ground station and trans- 
mitted back on channel No. 4. The distance 
is measured in the aircraft by phase comparison 
between the transmitted and received tones. 

So, having both R and 6, the aircraft can 
determine its position with respect to the 
station, and, at the same time, on the same 
frequency and on the same antenna, it can 
receive continuously the call sign of the station 
and one or more channels of communication. 
Also, as I have said, it is possible to envisage 
the use of additional channels for other forms 
of location service, such as for multiple-track 
range or parallel runway approach. 

It is beside the point for my present purpose 
to consider how far such a system might be 
adequate in use. It is a system which is possible 
and, as such, serves to demonstrate the very 
close relationship existing between the tech- 
niques of radiocommunication and radio- 
location, and it emphasises the need which I 
think exists to avoid any unnecessary diver- 
gencies in our way of looking at these two 
branches of the radio art. 

And now to summarise very briefly. We are 
concerned-with one art, which is radio: That 
divides, as I see it, into radiocommunication 
and radiolocation, applying the latter term 
now in a new and broader sense to embrace 
all methods of position determination, including 
direction finding and radar. In these two 
branches of radio we should preserve a common 
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language and deal, as far as possible, in a 
common currency of concepts. 

I have suggested, following generally Whelp- 
ton and Redgment, that radiolocation might 
be divided into two sections concerned respec- 
tively with time-difference and time-sum 
measurements, giving open and closed forms of 
conic-section loci. I have referred to these 
categories somewhat loosely by the terms 
“ direction determination ” and “ range deter- 
mination.” 

Within these two categories there can be 
further division as between broad-based systems 
and narrow-based systems, and in direction 
determination we must distinguish bétween 
transmitting and receiving systems, or, as I 
have said, between direction-giving systems and 
direction-finding systems. 

Having classified systems first on broad 
lines related to function, we can differentiate 
further by the technical methods used. Some 
factors relevant in that connection are, as I 
have indicated: the method of marking, 
whether discontinuous as in pulse systems or 
continuous as in tone or radio-frequency phase- 
comparison methods ; the method of modula- 
tion, whether amplitude modulation as in 
overlapping-pattern systems or constant-ampli- 
tude time modulation as in systems depending 
on pulse-interval measurement or phase com- 
parison ; and the method of channel separation, 
whether by time multiplex or frequency 
multiplex. 

Finally, I have suggested that we should 
endeavour to find terms for principal methods 
and so emancipate ourselves from the perpetual 
use of the code names of particular systems 
which were coined to confuse the enemy and 
now tend to confuse us. 


Oe 


St. Lawrence Ship Canal 


THE project for a ship canal to by- 
pass the rapids and falls of the St. Lawrence 
River and to connect the Great Lakes with 
the Atlantic Ocean for the passage of large 
vessels has come up again recently for con- 
sideration by engineers and political repre- 
sentatives. And with each revival the cost 
estimates rise, eo that the estimate of 
£103,000,000 in 1941 becomes £170,000,000 
in 1947. The present revival is largely due to 
the potential water power development and 
the demand for power for industrial purposes. 
It has been a fundamental principle that 
navigation should be free, but in the latest 
plan it is proposed to adopt tolls to repay 
the enormous’ cost. This, of course, brings 
up the matter of traffic, the estimates of which 
vary, a8 prepared by proponents or opponents 
of the project. A new item in the proponent’s 
estimate is the transportation of high-grade 
iron ore from Labrador to the Great Lakes, 
in view of the eventual exhaustion of the high- 
grade ores from the Lake Superior mines. 
This situation is estimated to occur in twenty 
years, but there would still be vast quantities 
of lean or weak ores in the same region. Tolls 
are estimated at Is. to 2s. per ton for bulk 
traffic and 5s. per ton for general merchandise 
traffic. With allowance for certain changes 
in the cost estimate and cost conditions, 
especially in the work to be done by Canada, 
a grand overall cost of £180,000,000 has been 
arrived at, with a construction period of six 
years. The works to be carried out for navi- 
gation and power include not only the main 
dam with its canal, locks and power house, 
but also improvements to the river channel 
and to the connecting channels, and an addi- 
tional lock at the group of locks in the channel 
at Sault Sainte Marie, connecting Lakes 
Huron and Superior. With Congress adjourned 
to 1948, no early action can be taken in this 
highly controversial project. 

—_—>—____ 

Cunarp Warre Star Liver “ Mep1a ”’—We are 
informed that we were in error in stating in our 
article under the above heading on September 5th 
that “the propellers supplied by J. Stone and Co., 
Ltd, are of the Scimitar type with four blades.” 
The propellers were not of Scimitar type but were 
made by J. Stone and Co., to the shipbuilder’s 
design. 
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Industrial and Labour Notes 


Winter Coal Supplies to Industry 

In a statement on the coal supply 
position during the coming winter, the Ministry 
of Fuel and Power says that the allocations 
which have been notified to all but the smaller 
consuming firms represent the tonnages which 
they may expect to receive from current 
production when coal output is not affected 
by colliery holidays. The allocations also take 
account of the assumed rate of de-stocking. 
Apart from whatever may have been possible 
by the end of October to bring up the stocks 
of individual firms to the general level for the 
industry in the particular grade of coal, some 
provision is being made out of the reserve of 
1,250,000 tons referred to recently by the 
Minister of Fuel and Power. 

This reserve is being held to meet claims 
for supplementary coal allocations, for which, 
the Ministry states, there are certain qualifying 
conditions. Claims for supplementary coal 
allocations may be made, for instance, where 
the full requirements of a firm have been 
incorrectly assessed ; where, having regard to 
all the circumstances, an increase in an existing 
requirement figure can be justified as necessary 
to meet special circumstances such as expansion 
of operations connected with the export drive, 
the staggering of working hours, and demands 
which for special technical reasons cannot be 
reduced below a certain minimum and fér which 
adequate provision has not been made ; where 
provision has not been made initially for 
the requirements of a factory or factory exten- 
sion beginning operations after November 3rd ; 
and where special relief is required for con- 
sumers with low stocks at the beginning of 
the winter owing to factors outside their control. 

The Ministry points out that there will 
not be a physical pool of stocks for these 
purposes, and that until supplementary alloca- 
tions are made from the reserve, the coal will 
be spread as evenly as possible among all 
industrial consumers who will therefore tend 
at first to get more than their allocations. 
Consumers who feel that they may have a 
strong case for additional coal allocations 
are asked to address their applications to the 
Regional Controller of the appropriate Produc- 
tion Department. In addition, consumers 
are asked to appreciate that during holiday 
periods despatches from the collieries against 
allocations will be at a reduced rate and that 
the tonnage under-delivered will not count 
as arrears to be made up at a later date. 

With regard to coke, the Ministry states 
that the general arrangements for the notifica- 
tion of winter allocations, the grounds for the 
grant of supplementary allocations, and the 
oversight of performance under the winter 
scheme follow the general lines of the coal 
scheme as nearly as the circumstances of the 
coke-supplying industries permit. The winter 
allocations, which operate as from the beginning 
of November, are based on last winter’s con- 
sumption, adjusted to offset the under-con- 
sumption during the fuel crisis. 


A Joint Production Campaign 
An unusual type of production cam- 
paign which is being conducted in several of 
the steel and tinplate works of Richard Thomas 
and Baldwins, Ltd., was explained to a con- 
vention of industrialists held in London on 
Tuesday and Wednesday of last week. 

It will be recalled that in a recent letter 
to The Times, Mr. E. H. Lever, chairman of 
Richard Thomas and Baldwins, Ltd., explained 
how his company purchased 27,000 copies of 
the popular edition of the Government’s 
“Economic Survey” and distributed them 
to all its staff and workpeople. Later on, 
however, it was decided that it would be helpful 
to re-state in terms which the workers could 
easily understand the facts and figures con- 
tained in the survey. For this purpose, the 
company adopted what it appropriately calls 
the “‘ easel” technique, the “ easel” being a 
book of large pages on which are displayed 
words and pictures which can be read, poster 


fashion, from a considerable distance. The 
matter is, in fact, the substance of an illustrated 
speech. The speaker reads out the words 
while his audience looks at the pages, the 
result being-a combined oral and visual pre- 
sentation designed to make a deep and lasting 
impression. A team of experts collaborated 
in preparing the material for the “ easel,” and 
produced a simple story in which the people 
of the United Kingdom are represented by a 
man and his family, the nation’s present 
problems being expressed in terms of the man’s 
house, his workshop, his coal heap and his 
garden. 

A demonstration of the “ easel’ technique 
was given at the convention by Mr. Howard 
Marshall, personnel and public relations officer 
of Richard Thomas and Baldwins, Ltd. Mr. 
Marshall also provided the commentary upon 
a film which has been produced, illustrating 
the enthusiasm shown throughout the campaign 
by the whole of the company’s organisation. 
It was emphasised that the joint production 
committees in the company’s various works 
have co-operated in their efforts to ensure the 
success of the campaign. Meetings—many of 
them of an informal nature—attended by 
managements and men have been held not only 
in and around the company’s works, but also 
in adjacent towns and villages. The value of 
the campaign, in the company’s view, is that 
it has induced people to get together in a serious 
attempt to understand the present economic 
distresses, and to see how they can best play 
their respective parts in helping to bring about 
an improvement. 


Export Procedure 

The President of the Board of Trade, 
Mr. Harold Wilson, announced at a Press 
conference in London last week that he was 
setting up a small Working Party to investi- 
gate the whole question of the forms and 
procedure with which exporters were faced. 
It was often said, he remarked, that exporters, 
especially small exporters, met with great diffi- 
culties in filling up the various forms required. 
Only a small proportion of the field was now 
covered by export licensing, however, and he 
hoped that the diversion of exports to the hard 
currency areas could be obtained without 
having any extended form of control. 

Mr. Wilson went on to explain that his general 
policy was to streamline and simplify any con- 
trol for which he was responsible, and in par- 
ticular to do all he could to help the exporter, 
and the Working Party, which would be under 
the Chairmanship of the Under-Secretary of 
the Board of Trade, would consist of represen- 
tatives of the Treasury and the Bank of Eng- 
land, and also representatives of trade and 
commerce. Its first job would be to look 
at Government forms, in relation to export 
licensing and finance, and he hoped that it 
would then go on to see whether the information 
and forms required by banks, shippers and 
others could be in any way simplified. He was 
also asking the Working Party to study the 
forms required by overseas Governments, espe- 
cially consular invoices and similar documents. 
Some of these, Mr. Wilson added, were extremely 
complicated and cost a great amount of time 
for the exporter. He would welcome the Work- 
ing Party’s advice, therefore, about approaches 
which should be made to other Governments 
concerning some simplification of their needs. 


Average Earnings in Industry 

The Ministry of Labour has now 
published the results of its latest enquiry into 
the average earnings of those employed in 
manufacturing industries generally and in a 
number of non-manufacturing industries in 
the United Kingdom. About 51,800 establish- 
ments provided information, which shows that 
the average earnings in the last pay week of 
April, 1947, of the 5,750,000 people covered 
by the returns were: Men of twenty-one and 
over, 124s. Id.; youths and boys under twenty- 
one, 46s. 10d.; women of eighteen and over 


(excluding part-time workers), 67s. 3d.; anq 
girls under eighteen, 40s. 7d. Compared with 
October, 1938, these figures indicate increases 
of 79, 81, 107 and 117 per cent respectively, 

In the group of industries classified by th. 
Ministry as “ Metal, Engineering and Ship. 
building,” the average weekly earnings jp 
April, 1947, were, for men, 134s. 6d.; fo 
youths and boys, 45s. 5d.; for women, 72s. 2d. 
and for girls, 42s. 3d., which figures, compared 
with October, 1938, show percentage increage; 
of 79, 74, 117 and 112 respectively. 

Changes in wage rates reported to the 
Ministry of Labour as having come into opera. 
tion in September reveal that there was ap 
aggregate increase of approximately £33,009 
in the weekly full-time wages of about 243,009 
workpeople. Among the groups affected by 
this increase were those employed in thi iron 
and steel industry. 


Trade Disputes 


According to The Ministry of Labour 
Gazette, there were 104 industrial disputes 
leading to stoppages of work reported in the 
United Kingdom as beginning during September, 
In addition, there were 10 stoppages, which 
began before September, still in progress jy 
the early part of that month. In these 114 
stoppages, it is estimated that 85,100 workers 
were involved and that the aggregate number 
of working days lost was 354,000. The number 
of people involved, of course, included some 
thrown out of work at the establishments where 
the stoppages occurred. In August, there 
were 123 stoppages of work through disputes 
involving 46,600 workers and accounting for 
a loss of 121,000 working days. 

Sixty of the stoppages in progress at some 
time in September occurred in the coal mining 
industry, involving 74,200 people and resulting 
in a loss of 318,000 working days. In the metal, 
engineering and shipbuilding industries there 
were 26 stoppages. in September, involving 
3600 workers and resulting in 10,000 working 
days being lost. 


The Coal Situation 

At his Press conference on Britain’s 
economic situation, held on Wednesday of 
last week, Sir Stafford Cripps, Minister for 
Economic Affairs, had some observations to 
make on coal output. He said that the Minister 
of Fuel and Power, in dealing with actual 
coal allocations, had had to make a conservative 
estimate of output for the winter, but that 
figure did not alter the Prime Minister’s target 
of 4,000,000 tons of deep-mined coal weekly 
and as much opencast as could be gained. In 
his estimate, the Minister of Fuel and Power 
had forecast a production of 3,900,000 tons 
of deep-mined coal in full working weeks, but, 
Sir Stafford added, in recent weeks that figure 
had not been reached, although extra output 
resulting from longer hours which were coming 
into operation should now make a difference. 
In considering the total coal output at this 
time of year, Sir Stafford continued, it must 
be remembered that the autumn level of open- 
cast production, which had been round about 
250,000 tons in recent weeks, was above what 
could be expected as a winter average. The 
output levels necessary for winter supplies, 
therefore, had not been reached, and so our 
whole production programme was in jeopardy. 
Sir Stafford went on to say that output 
per manshift in the coal mines had been going 
up, but the present recruitment rate had not 
quite kept pace with the manpower wastage 
which had been very high and would continue 
to be abnormal until the spring of next year. 
This wastage, Sir Stafford explained, was 
partly seasonal, but was brought about mainly 
by the large number of “ Bevin boys ” who had 
reached and were reaching the end of their 
period of service in the mines. They, and the 
large number of older miners who had been 
coming out at a steady high rate for many 
months past included a much smaller proportion 

of face workers than those now starting in. 
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French Engineering News 
(From our French Correspondent) 


Paris, October 31st. 


The French Miners’ Federation has issued 
gmething of an ultimatum to the Govern- 
ment, demanding that satisfaction be given 
to their demands under threat of taking further 

ion. Demands include an improvement in 
food, bringing salaries into line with those 
received by metal workers in the Paris region, 
application to the mines of the professional 
hierarchy already in force in the metal industry, 
and the maintenance of the production bonus 

ted since June, 1947. Considerable agita- 
tion is going on in French mines owing to the 
Government’s slowness in considering their 


demands. 
* * * 


The 1947 Automobile Salon, which opened 
in Paris on October 23rd, included many 
foreign exhibitors, one-quarter of the stands 
being occupied by American, British, Italian, 
and other foreign firms. This year it is hoped 
that orders taken for 1948 will be able to be 
fulfilled, by contrast with last year, when lack 
of raw materials held up deliveries. Once more, 
French emphasis is on small vehicles. French 
exhibitors included the Renault Régie, showing 
the 4 h.p. rear-engine model now mass-pro- 
duced; the “ Juvaquatre,”’ and a variety of 
industrial vehicles from a 300-kg light van 
to 7-ton lorries. Panhard exhibited the 3 h.p. 
“Dyna,” combining the comfort of a four- 
seater with economy in weight, and average 

of 80 km an hour. The twin-cylinder 
engine is claimed to develop 25 h.p. at 4000 
rpm. Another interesting vehicle was the 
“Zuvie ” 5500-kg utility car and semi-trailer 
driven by a diesel engine. Peugeot showed the 
“ 203,” which is a prototype. Gregoire showed 
his 950-kg five-seater, the 21 ‘‘ R,’’ designed to 
average 80 km an hour. 


* * * 


French coal production is improving slowly, 
and it is hoped to exceed a million tons a week 
shortly ; 991,000 tons were produced in the 
first week in October, compared with 835,000 
tons in the thirty-fourth week of the year, and 
942,000 tons in the thirty-ninth week. The 
improvement is the result of increasing per- 
sonnel, one-quarter of the German prisoners 
having opted for the status of free workers. 
The Mining Engineers’ Syndicate has suggested 
that improved transport facilities would cut 
down absenteeism. 

However, compared with 1939, coal face 
output per man has dropped by 26 per cent 
and output cannot be completely justified by 
employment of unqualified workers, worn 
materials and tired workers. It is suggested 
that individual wages based on output might 
encourage increased production, which is 
desperately needed in view of the U.S. 
announcement of reductions in coal exports 
to Europe. Even if production does improve 
in the remaining months of this year, it will 
not be possible to fulfil the provisions of the 
Monnet Plan for 1947, i.e., 56 million tons. 
The deficit is likely to be at least 4 million tons. 


* * * 


The Interministerial Economic Committee has 
decided that the National Agricultural Machine 
Industry should receive the same priorities as 
other national industries~such as mines and 
electricity. Certain groups are to benefit imme- 
diately with preferential orders to steel plants. 
These include tractors, power-driven cultivators, 
threshing and reaping machines, dairy utensils, 
milking machines, and machinery used in 
fighting agricultural pests. It is not possible 
to extend this preference to all branches at 
the moment owing to the existing orders by 
priority industries. Among measures taken by 
the Ministry of Agriculture to fulfil the general 
cropping plan, more than 1900 tractors were 
planned. to be distributed’ to producers in 
October. During September over 400 tractors 
were distributed among cereal producers holding 
priorities, and 200 tractors were reserved for 
them for the October distribution. 
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Notes and Memoranda 


Rail and Road 


BrErRuin-STockHoLm Ratt Linx.—It is reported 
by the Anglo-Swedish Review that the direct train 
service from Stockholm to Berlin via Trelleborg 
and Warnemuende was resumed at the beginning 
of October. 


Ratitway Recerets.—For the four weeks ended 
October 5th, the traffic receipts of the British main 
line railways and the London Passenger Transport 
Board totalled £27,741,000, a figure £923,000 below 
that recorded for the corresponding period of 1946, 
For the forty weeks of 1947, ended October 5th, 
total traffic receipts were £262,317,000, as against 
£278,092,000 in the comparable period of last year. 

RECONSTRUCTION OF L.M.S. Station Buriprnes. 
—The architect’s office of the London, Midland and 
Scottish Railway, under the direction of Mr. 
William H. Hamlyn, F.R.I.B.A., in collaboration 
with the company’s engineering staff and the research 
manager’s department, has for some time been 
developing the possibilities of the prefabrication of 
railway stations. Almost two years ago an experi- 
mental model was constructed at Queen’s Park, and 
from that date a series of tests has been carried out 
to prove that such buildings are satisfactory from 
the point of view of resistance to vibration and the 
performance of the various materials out of which 
the station is built. The station at Marsh Lane and 
Strand Road on the electrified line between Liver- 
pool and Southport was destroyed by fire some time 
ago, and it has been replaced by the first of these pre- 
fabricated station buildings. One section of this 
station—the island platform—is now nearing com- 
pletion, and it is claimed that its erection has 
proved that the principle of prefabrication has been 
entirely justified. The first step in constructing 
this smal] station building was to erect an extremely 
light welded steel frame which carries the platform 
awnings and the roof of the building. Once this is in 
position, the walls are rapidly erected by means of 
light steel sections fixed between the floor and 
ceiling, to which the external and internal linings to 
the walls can be clipped. It is stated that the walls, 
although so very lightly constructed, have an 
excellent resistance to heat loss, so that the warming 
of the building can be carried out economically. 
The heating, incidentally, is supplied from heat 
coils in the floor, so that no radiators or other source 
of heat are visible. 


Miscellanea 

Tue Late Mr. W. DensHamM.—We regret to 
record the death of Mr. William Densham, which 
occurred on October 25th in his seventy-first year. 
He was one of the small band of technical assistants 
which the late Marchese Marconi gathered round 
him in the early days of his experiments in England. 
After early experience in the General Post Office, 
Mr. Densham joined the Marconi Company in 
March, 1899, and assisted Marconi in his early 
experiments in the Isle of Wight, at Poldhu, Clifton 
and in America. In later years Mr. Densham held 
technical and administrative positions in the head 
office of the company, and retired at the end of 
1939, although he returned to do war work from 
1941 to 1944. . 


Tse Encrneers’ Goiip.—To fill annual vacan- 
cies, the following have been elected recently as 
members of the General Council of the Engineers’ 
Guild :—Mr. O. V. Bulleid, M.I. Mech. E., chief 
mechanical engineer, Southern Railway ; Mr. D. B. 
Hoseason, M.I.Mech.E., M.I.E.E.,Director of Studies, 
Administrative Staff College; Mr. G. Howard 
Humphreys, M.I.C.E., Messrs. Howard Humphreys 
and Sons, consulting engineers; Mr. A. 8. - 
maine, M.I.C.E., chief engineer, Great Western 
Railway ; Mr. J. Rawlinson, M.1.C.E., M.I. Mech. E., 
Chief Engineer, London County Council; Mr. 
J. W. J. Townley, M.LE.E., —" and manager, 
Electricity t, West ; and Mr. R. M. 
Wynne-Edwards, M.I.C.E., Richard Costain, Ltd. 


Exptosion Hazarps.—A manual _ entitled 

‘“‘ Explosion Hazards,” has been published by 
Imperial Chemical Industries, Ltd., to serve as a 
guide for the selection, installation and maintenance 
of electrical equipment in situations where explosion 
hazards may exist. There is no generally accept- 
able code of practice for reducing explosion hazards 
outside of coal mining industry, where the 
risks are limited to the ignition of firedamp and 
coal dust. This. book, of forty-two pages, is a 
valuable contribution to the solution of problems 
associated with explosion hazards in industry 
generally. Explosives factories and the hazards 
arising from static electricity and lightning are 
ifically excluded from the scope of the book. 
mmencing with the principles of assessing risk, 


the book goes on to deal with the selection of elec- 
trical a: tus and its design for use in hazardous 
atmospheres. Recommendations are given for 
installation and maintenance and 4 separate section 
is devoted to ancillary electrical equipment. Four 
appendices are concerned, respectively, with 
regulation 132 of the Coal Mines Act, 1911, the 
properties of inflammable gases and vapours, 
the grouping of gases, and the classification of 
dusts. A useful bibliography is included. 

British Councit’s Bursary ScHuemes.—The 
British Council has instituted a scheme for the 
award of short-term Bursaries to candidates from 
overseas to enable them to see something of British 
industrial technique and machinery. The majority 
of the candidates will be technical workers, and 
each Bursary will cover travel to and from the 
United Kingdom and will include a maintenance 
grant during the three or four months they will 
spend in this country. Among the examples of 
the trades which have so far been included are 
water engineer, teacher of the blind, tractor engi- 
neer, electrical fitter, road construction engineer, and 
wagon shop and carriage foreman. 

InpustriaL Gas TURBINE CouRSE.—An indus- 
trial gas turbine course, covering land, marine and 
locomotive installations, is to commence at the 
National Gas Turbine Establishment’s school at 
Ladywood Works, Lutterworth, on November 
10th, and will last for three weeks. The course 
is the second of its kind and is intended for engineers 
of graduate or equivalent standard. It will cover 
all aspects of gas turbine technology, including 
fluid and thermal dynamics, practical and theo- 
retical testing ure and analysis, and in addi- 
tion to basic theory, there will be specialist lectures 
on fuel technology, combustion, components, 
metallurgy and allied subjects. The contributory 
fee of £45 includes instruction and food and accom- 
modation in the N.G.T.E. hostel at Lutterworth, 
which is run along the lines of an officer’s mess. 
Engineers wishing to attend the course should apply 
to Power Jets (Research and Development), Ltd., 
8, Hamilton Place, London, W.1, which will provide 
@ copy of the syllabus and other details. 

TraDE witH AvustRria.—-The Board of Trade 
announces that, following the notification in The 
London Gazette dated September 16, 1947, of the 
termination from that date of the state of war with 
Austria, the undermentioned Orders, made under the 
Trading with the Enemy Act, were signed on Octo- 
ber 14th :-— ing with the Enemy (Authorisation) 
(Austria) Order, 1947; Trading with the Enemy 
(Transfer of Negotiable Instruments, &c.) (Austria) 
Order, 1947; and Trading with the Enemy 
(Custodian) (Amendment) (Austria) Order, 1947. 
The general effect of these Orders is to allow the full 
resumption of trade between the United Kingdom 
and Austria, hitherto permitted to a limited extent 
only, by Orders dated August 13, 1946, which are 
now revoked by the present Orders. It should be 
noted, however, that money and property in the 
United Kingdom at the date of the Orders belonging 
to persons resident or carrying on business in Austria 
and income deriving therefrom, continue to remain 
under Board of Trade and Custodian of Enemy 
Property Control. 

GOVERNMENT APPRENTICESHIP ScHEME.—The 
Ministry of Supply announces that 160 boys and 
girls between sixteen and eighteen years of age 
are required for scientific training under the Govern- 
ment apprenticeship scheme. They will be trained 
for engineering work on atomic energy, jet pro- 
pulsion, radar and telecommunications research 
and for armaments production. Boys are eligible 
for all vacancies, but girls may apply only for 
entrance to the Royal Aircraft Establishment, 
where research into supersonic flight is carried on, 
and to the Telecommunications Research Establish- 
ment and Radar Research and Development Estab- 
lishment, Malvern. The apprentices are to be 
recruited for the first time by the normal Civil 
Service method of examination by the Civil Service 
Commission, and under the new arrangements 
an open competitive examination on February 5 
and 6, 1948, will be held in most of the principal 
towns of England, Scotland and Wales. Successful 
candidates will undergo five years’ practical training 
at the establishment of their own choice, if possible. 
They will have facilities for technical and further 
general education at full pay. The wage scale 
begins at sixteen with 29s. a week (29s. 6d. in the 
London area), rising to 66s, (67s. 6d. in the London 
area) at twenty. Apprentices who have to live 
away from home will receive a special maintenance 
allowance. Applicants should apply for details 
of the examination to the Secretary, Civil Service 
Commission, Burlington Gardens, London, W.1. 
The closing date for this year’s entries is Decem- 
ber Ist. 
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Forthcoming 7 ae engpanet 


Secretaries of Instituti Societies, &c., desirous of 

having notices of meetings inserted in this” column, are 

to note that, in order to make sure o; age guage 

the necessary information should reach ce on, or 

before, the morning of the Monday of the pot. preceding 

the meetings. In all cases, the TIME and PLACE at which 
the meeting is to be held should be clearly stated 


Association of Supervising Electrical Engineers 
Tuesday, Nov. 18th.—Joint MEETING wiTH INSTITUTION 
oF ENGINEERS-IN-CHARGE: Magnet House, Kings- 
way, W.C.2. “Electronics,” F. R. Unwin and 
A. W. Corneck. 6.15 p.m. 
Bradford Engineering Society 
Monday, Nov. 10th.—Technical College, Great Horton 
Road, Bradford. “The Steam Locomotive,” 
W. A. Tuplin. 7.15 p.m, 


British Interplanetary Society 

Saturday, Nov. 8th.—St. Martin’s Technical School, 107, 
Charing Cross Road, W.C.2. “Electronics and 
Space Flight,” Arthur C. Clarke. 6.30 p.m, 

Hull Chemical and Engineering Society 

Tuesday, Nov. 18th.—Church Institute, Albion Street, 
Hull. Programme of Scientific Films. 7.30 p.m. 

Iluminating Engineering Society 

To-day, Nov. 7th—BirmMincHaM CENTRE: Joseph 
Lucas, Ltd., Farm Street, Birmingham, 19. “High 
Voltage Fluorescent Light Sources,” H. G. Jenkins 
and J. N. Bowtell. 

Tuesday, Nov. 11th.—E.L. ae A. “Lighting Service Bureau, 
2, Savoy Hill, W.C.2. “The Design of Industrial 
Lighting Equipment,” F. Widnall. 6 p.m. 

Incorporated Plant Engineers 

To-day, Nov. Tth.—BtrMincHaM BRaNcH: 
Hotel, Temple Street, Birmingham. 
Assessing g,” Mr. Rainey. wt 

Tuesday, Nov. 11th.—MaNCHESTER BRANCH : _ ee 
Club, Albert Square, Manchester. ‘‘ Feed Water,’ 
Mr. Murray. -m. 

Thursday, Nov. 13th—NEWCASTLE ON TYNE BRANCH : 
Y.M.C.A., Connaught Rooms, Blackett Street, 
Neweastle on Tyne. “ Lubrication,” E. C. Whale- 
bone. 7.30 p.m. 

Institute of British Foundrymen 

Saturday, Nov. 8th.—NewcasTtE Branco: Neville 
Hall, Newcastle on Tyne. ‘‘The Scientist in the 
Foundry,” C. R. Tottle. 6 p.m. 

Sunday, Nov. 9th.—E. ANGLIAN S§eEcTION: Lecture 
Hall, Central Library, Ipswich. Symposium on 
“Special Patterns.” 7 p.m. 

Monday, Nov. 10th. —SHEFFIELD Branca : - Royal Vic- 
toria Hotel, Sheffield. ‘‘ The Surface Drying of 
Moulds,” F. Cousans. 7.30 p.m. 

Tuesday, Nov. 1lth.—Stovueu SEcTION : Lecture Theatre, 

“ Precision 





Imperial 
ys waste 


7.15 p.m 


High Duty Alloys, Ltd., Slough. 
Castings for General Engineering Purposes,” 
Hudson. 7.30 p.m. 

Thursday, Nov. 13th, —Lincotn SEcTION : 
College, Lincoln. “The Metallurgist 
Foundry,” W. H. Salmon. 7.15 p.m. 

Friday, Nov. 14th—MipDLESBROUGH Brancu: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. ‘“‘The Application of the 
Hydro-Blast to Cleaning Castings and Sand Re- 
covery,” W. Y. Buchanan. 7 p.m. 

Institute of Industrial Administration 

Wednesday, Nov. 12th.—BirMINGHAM CENTRE: Grand 
Hotel, Birmingham. ‘‘ How Can the Small Firm 
Undertake Research ?” A. J. Philpot. 6 p.m. 

Institute of Marine Engineers 

Tuesday and Wednesday, Nov. llth and 12th.—85, 
Minories, E.C.3. Symposium on “The Engining 
of Cargo Vessels of High Power.” 2.30 p.m. each 


day. 

Wednesday. Nov. 12th.—Jcunior SECTION: 
College, Cardiff. 
Alker. 7.15 p.m. 

Institute of Petroleum 

Wednesday, Nov. 12th.—26, Portland Place, W.1. 
“* Theological Investigation of haltic Bitumen 
in Connection with its Technical Applications,” 
R. N. J. Saal. 5.30 p.m. 

Institute of Physics 

To-day, Nov. 7th—InpustRiaL RapDIoLocy GROUP: 
British Institute of Radiology, 32, Welbeck Street, 
W.1. Discussion on “ Acceptance Standards in 
Relation to the Radiographic Examination of Cast- 
ings and Welds.”’ 6.30 p.m. 

Institute of Welding 
Friday, Nov. 14th—N. Lonpon BrancH: Manson 
ouse, 26, Portland Place, W.1. ‘“‘ Training for 
Industry,” D. Hanson. 7.30 p.m. 
Institution of Chemical Engineers 

Saturday, Nov. 8th.—N. W. Brancu: College of Tech- 
nology, Manchester. ‘‘Modern Tar Distillation 
Plant,” A. L. Curtis. 3 p.m. 

Institution of Civil Engineers 

To-day, Nov. 7th.—BirMIncHaM AND DistTRIoT Assocla- 
TION: Midland Institute, Paradise Street, Birming- 
ham. ‘“‘ District Heating, Past, Present and Future,”’ 
A. E. Margolis. 6.30 p.m. 


Technical 
in the 


Technical 
““Modern Alloy Steels,” T. E. 


Tuesday, Nov. 1lth.—Great George Street, S.W.1. 
Informal discussion on “In-Situ Piling,” opened 
by F. 8. Snow. 5.30-p.m. 

Thursday, Nov. 13th.—N. W. AssociaTIon: Engineers’ 
Club, Albert Square, Manchester. ‘“‘ Tunnelling,” 
W. G. R. Nutt. 6.30 p.m. 

Institution of Electrical Engineers 
To-day, Nov. 7th—MEASUREMENTS SECTION: Savoy 


Place, Victoria Embankment, W.C.2. Discussion 
m “‘ Telephone Cable Measurements,” 


opened by 
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8. Hanford. 5.30 p.m.—S. Mrptanp CENTRE: 

Joseph Lucas, Ltd., Farm Street, Birmin ham, 19. 

* ~~ bg te Fluorescent Lighting,” J. N. Bowtell 

and 6 p.m.— MIDLAND Institute, 
Paradise Street, Birmingham. “ District Heating,” 
A. Margolis. 6.30 p.m. 

Monday, Nov. 10th.— E, CENTRE: Neville Hall, 
Westgate Road, Newcastle on Tyne. ‘‘ Commer- 
cial velopment of Electricity Supply as a Con- 
sumer Service,” C. T. Melling. 6.15 

Tuesday, Nov. 1lth.—Rapio SECTION : rw Place, 
Victoria Embankment, W.C.2. Discussion on ‘‘ What 
Equipment is Necessary for the Servicing and 
Testing of Electronic Devices ?’’ Opened by P. 
Allerston. 5.30 p.m.—N. Mrptanp CENTRE: 
Corporation Electricity Department, Whitehall 

Leeds. “The British Grid in Wartime,” 
J. Hacking and J. D. Peattie. 6.30 p.m. 

Wednesday, Nov. 12th.—TRaNsMission SecTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“ Stan- 
dardisation of Power Cables,” W. H. L. Lythgoe. 
5.30 m.—ScoTTisHh CENTRE: Heriot-Watt 
College, Edinburgh. ‘‘ Neutral Earthing of Three- 
Phase Systems, with particular reference to Large 
Power Stations,” J. R. Mortlock and C. M. Dobson. 


6 p.m. 
Institution of Locomotive Engineers 
Wednesday, Nov. 12th.—Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, 8.W.1. 
** Locomotive Frames,’’ E. 8. Cox and F. C. Johan- 
sen. 5.30 p.m. 


Institution of Mechanical Engineers 

To-day, Nov. Tth.—Storey’s Gate, St. James’s Park, 
8.W.1. Discussion on ‘The Measurement of the 
Temperature of Sliding Surfaces,”” R. C. Parker and 

x Marshall. 5.30 p.m.—Mipianp Branca: 
Midland Institute, Paralise Street, Birmingham. 
“* District Heating,” A. Margolis. 6.30 . 

Saturday, Nov. 8th.—YoRKsHIRE BRANCH, Guaiieven’ 
Szction: Technical College, Huddersfield. ‘* Hy- 
draulic Machinery,” D. Smith. 2.30 p.m. 

Wednesday, Nov. 12¢h.—ScottisH Branca: Grosvenor 
Restaurant, Gordon Street, Glasgow. Visit of the 
President, Lord Dudley Gordon, and the Secretary, 
Dr. H. L. Guy. Dinner and Dance. 

Thursday, Nov. 13th.—Mriptanp GrapvuaTes: Visit 
to the works of the English Electric Company, 
Ltd., Stafford. 3 p.m., followed by a Meeting 
at the works; ‘“ Heat ‘Transfer with Tubes,” W. 
Allen. 6.30 p.m. — N.W. GRADUATES : Engineers’ 
Club, Albert Square, Manchester. ‘“‘ An are 
tion of Gas urbine Heat Exchan * 
Hatton; ‘‘ Notes on Tubular Heat Bolas 
E. W. 8. Ashton. 6.45 p-m.— YORKSHIRE ee 
Chemistry Lecture Theatre, The University, Leeds. 
“The Development of Locomotive Power at Speed,” 
E. L. Diamond. 7 p.m. 

Friday, Nov. 14th.—Storey’s Gate, St. James’s Park, 
8.W.1. ‘“‘The Meehanical Differential Analyser : 

Its Principles, Development and Applications,” 

H. E. Rose and, “‘ An Electrical Potential Analyser,” 

8. C. Redshaw. 5.30 p.m.—Scorrish BRrancu : 

Robert Gordon’s College, Aberdeen. Lord Dudley 

Gordon will repeat his Presidential Address. 7.45 


.m, 

Muniog, Nov. 17th.—Mtptanp Branco, GRADUATES 
Section: James Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘‘ Locomotive Main- 
tenance,” J. Southwell. 7 p.m. 


Institution of Production Engineers 

Monday, Nov. 10th.—Hatirax Section: White Swan 
Hotel, Halifax. ‘‘ Full Employment in Industry,” 
Austin Hopkinson. 7 p.m. 

Tuesday, Nov. 11th.—BIRMINGHAM GRADUATES: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. “Production Metal Finishing,” 
H. Silman. 7.15 p.m. 

Wednesday, Nov. 12th—WoOLVERHAMPTON SECTION: 
County Technical College, Wednesbury. “‘ Cutting 
Lubricants and Coolants,” H. H. Beeny. 7 p.m.— 
8. SEcTION: University College, "Southampton. 
“Goblin and Ghost Jet Prop 
J. L. Edwards. 7.30 p.m.—MaNcHESTER Grapv- 
ATEs: College of Technology, Sackville Street, 
Manchester. “High Grade Cast Iron Castings,” 
E. Longden. 7.15 p.m. 

Saturday, Nov. 15th.—YorKsSHIRE GRADUATES SECTION : 
Visit to Scott Motors (Saltaire), Ltd., Shipley. 
2.30 p.m. 


Institution of Structural Engineers 

Thursday, Nov. 13th.—11, Upper Belgrave Street, 8.W. 1. 
“Recent Trends in Structural Welding,” O. 
Bondy. 6 p.m. 

Friday, Nov. 14th_—LaNOASHIRE AND CHESHIRE BRANCH: 
College of Technology, Manchester. ‘‘ The Design 
and Construction of Dock Walls,’”’ R. D. Brown. 
7 p.m. 

Institution of Works Managers 

Tuesday, Nov. 11th.—LIvERPOOL BRANCH : 
Hotel, Liverpool. 
Shaw. 6.45 p.m. 

Friday, Nov. 14th.—Mancuester Branco: Engineers’ 
Club, Albert Square, Manchester. ‘Oil Firing,” 
G. M. Davies. 6.30 p.m. 

Junior Institution of Engineers 

To-day, Nov. 7th.—39, Victoria Street, S.W.1. “Sir 
Hiram Maxim, the Man and his Works, ” A. P. 
Thurston. 6.30 

Monday, Nov. 100. —Sure HEFFIELD Section: Metallurgical 
Club, West Street, Sheffield. Presidential Address, 
“The Engineering Industry, Past, Present and 
Future,” P. W. McGuire. 7.30 p.m. 

Friday, Nov. 14th.—39, Victoria Street, 8.W.1. 
General Meeting. 6.30 p.m. 

Keighley Association of Engineers 

To-day, Nov. ‘th. —Devonshire ar Devonshire 
Street, Keighley. “Cutting Oils,” A. E. Lawson. 
7.30 p.m. 





Exchange 
“Motion Study,” Miss A. G. 


Annual 


Nov. 7, 1947 
Manchester Association of Engineers 
To-day, Nev. Tth.—E eers’ Club, Albert § 
chester Varksble 3 Drives,” Pletal 
G. B. Alvey ; Mechanical, T. Bevan. 6,45 p.m, 


Newcomen Society 
Wednesday, Nov. 12th.—JomntT MEETING wirit (yyy. 
TERED INSTITUTE OF PaTENT AGENTS: Staple a 
Buildings, W.C.1. ‘‘ Early History of Patents for 
Invention,” M. Frumkin. 5.30 p.m, 
North-East Coast Institution of Engineers and Shipbuilder; 
Friday, Nov, 14th.—Mining Institute, Newcastle on 
Tyne. “Ship-Grafting—Certain Wartime Ship 
Repairs,” E,. J. Hunter. 6.15 p.m. 
Reinforced Concrete Association 
Wednesday, Nov. 12th.—Institution of Civil E Ingineery, 
Great George Street, 8.W.1. Discussion on ‘ Trend, 
in Reinforced Concrete.”” 6 p.m. 

Royal Institution of Chartered Surveyors 
Monday, Nov. 10th.—12, Great George Street, §.W,), 
Presidential Address, R. W. Trumper. 5 p.m, 
Royal Statistical Society 
To-day, Nov. 7th.—InpustRiaL APPLIUATIONS Sxcrioy 
Lonpon Group : E.L.M.A. Lighting Service Bureau, 

2, Savoy Hill, W.C.2. “* Acceptance Inspection with 
Special ane ‘to Sequential Methods,” p, 


Scottish canis Students Association 
Thursday, Nov. 13th.—Institution of Eng: 8 and Ship. 
builders, Glasgow. ‘* The Electrical Resistance 
Wire Strain Gauge,” A. G. Hadjiapyrou. 7.30 p.m, 


Sheffield Metallurgical Association 





Tuesday, Nov. 11th.—198, West Street, Sheffield, }, 
“The Metallurgy of Musical Instruments,” ¥: C. 
Williamson. 7 p.m, 

Society of Engineers 

Friday, Nov. 14th.—Inrormat Section: 17, Victoria 
Street, S.W.1. ‘“‘ Milita Engineering in the 
N.W. Europe Campaign,” E. Haydock. 6.30 p.m, 

Women’s Engineering Society 

Thursday, Nov. 13th.—Lonpon Branca: 35, Grosvenor 

Place, 8.W.1. Discussion on “ af of Status,” 


opened by Dame Caroline Haslett. 7 p.m. 





Personal and Business 


Mr. J. B. BuakeBorovuGH ha; been appointed 
a director of Alley and MacLellan, Ltd 

Mr. V. J. CHALWIN has been appointed a director 
and joint general manager of J. and H. McLaren, 
Ltd. 

Mr. T. 'T. SHePHARD has been appointed rolling 
stock engineer (road services), London Passenger 
Transport Board. 

Mr. H. E. SHEARDOWN has been elected chairman, 
and Mr. H. Ferrier, vice-chairman, of the National 
Association of Marine Engine Builders. 


Mr. H. W. STEevEns has been appointed engineer- 
in-chief and deputy general manager of Buenos 
Ayres Great Southern and Western Railways. 

Mr. G. N. Vansrrrart has been appointed 
chairman of Vauxhall Motors, Ltd., on the retire- 
ment from that position of Mr. Leslie Walton. 

Mr. K. R. Bannergeze, A.M.I.Mech.E., has 
been appointed production manager of the De 
Havilland Forge, Ltd., Rogerstone, Newport, Mon. 


Mr. H. H. Ascoves, A.M.I.Mech.E., has been 
appointed assistant works r of the Port 
Talbot and Margam plants of the Steel Company of 
Wales, Ltd. 

Lorp ASHFIELD has resigned the chairmanship 
of the London Passenger Transport Board, following 
his appointment to the British Transport Com- 
mission. It is not proposed to fill the L.P.T.B. 
vacancy, but Lord Latham has to earry 
out the duties of chairman as from November Ist. 


THe Great WeEsTERN RatLway CoMPANyY 
announces the following appointments :—Mr. A. N. 
Butland, assistant to chief engineer (maintenance), 
Paddington ; Mr. P. G. Payne, assistant, chief 
engineer’s office (steelwork), Paddington; and 
Mr. F. B. Anstey, assistant, signal and telegraph 
engineer’s office, Reading. 

Tue PutsomeTerR ENGINEERING Company, Ltd. 
has completed an agreement by which it will have 
sole rights for the production at its Reading works 
of the complete range of pumps supplied by Pacific 
Pumps, Inec., of California, U.S.A. The pumps 
and spare parts made at Reading will be interchange- 
able in every detail with those made in the U.S.A. 


J. H. Fenner anv Co., Ltd., announces that 
its export sales division has been transferred to 
Marfleet, Hull. It states, also, that from December 
lst sales of the ‘“‘ Comet” conveyor belt lacing 
system in South Wales, formerly handled by Messrs. 
Tom Smith and Clarke, of Swansea, will be taken 
over by the Mastabar Belt Fastener Company, 
Ltd., 14, Westgate Street, Cardiff. Sales in Lanca- 
shire, Cheshire, Staffordshire and North Wales, 
hitherto handled by J. H. Whittam, Ltd., will be 
transferred to the Mastabar Belt Fastener Company, 
Ltd., Avenue Parade, Accrington, Lancashire. 
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The Lord Mayor’s Show 


quae Lord Mayor’s procession through the 
of London on Monday last was marked 
py a return to much of the pre-war pageantry 
jsociated with this annual event. The theme 
of the pageant was “ The Country Comes to 
the City,” and an outstanding feature was 
she assembly of tractors and other modern 
icultural implements, together with examples 
of ploughs of much earlier times. At the 
lord Mayor’s dinner in the evening, held 
this year at the Mansion House instead of 
st the Guildhall, the toast of ‘‘ His Majesty’s 
Ministers ’’ was acknowledged, as is customary, 
by the Prime Minister. In the course of his 
h, the Prime Minister said that our econo- 
mic troubles were not due to the decadence of 
our people. Our efforts were not yet sufficient 
to do all that was needed but in themselves 
were a very remarkable achievement, Produc- 
tion, the Prime Minister continued, was the 
key to our recovery and in very many industries 
it was now higher than in the years before the 
war. After citing examples of increased pro- 
duction, and making reference to the progress 
of the export drive, the Prime Minister went 
on to say that it was necessary to look at the 
other side of the picture. There were industries 
which did not show such good results, but they 
were for the most part those which had to be 
contracted severely during the war. In 
coal, also, production had fallen considerably 
short of our needs, but there were signs that 
it was now on the upgrade, for he had just 
received word that during last week nearly 
4,250,000 tons of coal were produced, of which 
over 4,000,000 tons were deep-mined coal. 
There had been, the Prime Minister emphasised, 
a most remarkable response to the Govern- 
ment’s request for longer hours in particular 
industries which were important from the point 
of view of saving imports, providing exports, 
or providing the means for other industries 
to expand. That reflected enormous credit 
on both sides of industry. There had also been 
splendid co-operation by all concerned in 
reducing the pressure on the electricity supply 
by staggering hours. 


Dorman Long Blast Furnace Plant 


Tae Iron and Steel Board is giving con- 
sideration to a project for the installation of 
new blast furnace plant at the Cleveland works 
of Dorman Long and Co., Ltd. The scheme, 
which it is estimated will cost £4,640,782, 
provides for two new blast furnaces and for 
the necessary extension of gas cleaning and 
distribution plant, as well as for new railways 
and bridges. The company’s new open- 
hearth steelworks being built on the Lackenby 
site, in association with the beam mill, will 
be linked with the Cleveland and Redcar works 
by private railway line, and it is stated that 
the Cleveland, Lackenby and Redcar works 
will have a combined iron demand of something 
like 22,000 tons a week. Provision is being 
made for feeding molten iron to the Lackenby 
steelworks and for replacing much of the old 
and uneconomic blast furnace capacity at the 
Cleveland works. The site selected for the 
new blast furnaces covers over forty-eight 
acres, and will permit the installation of the 
five or six blast furnaces which may be needed 
eventually if the Lackenby site is developed 
to its maximum steel-making and rolling 
capacity. The company says that the new 
blast furnaces will situated close enough 
to the central ore unloading and preparation 
plant now being constructed and to the exist- 
ing coke: oven batteries to allow delivery of 
the raw materials by belt conveyors. To meet 
the need for additional large capacity blowers, 
the new boiler house plant will be almost 
doubled and all blast furnace gas will be effec- 
tively used at the Cleveland and Lackenby 
works. Hot metal and slag ladles of 75 tons 
capacity, and requiring new locomotives and 
tolling stock, will be used for transporting the 
molten iron’ between .the. blast furnaces and 


THE ENGINEER 


A Seven-Day Journal 


Lackenby, a distance of three miles, and when 
necessary to Redcar, a distance of four and a 
half miles. It is stated that the new furnaces 
will have a hearth diameter of approximately 
27ft, and an output of 7250 to 7500 tons of 
basic iron per week each. 


The Motor Industry Research 
Association 

THe second annual report of the Motor 
Industry Research Association, covering the 
period from July 1, 1946, to June 30, 1947, 
which has just been issued, covers the first 
complete year of operation of the Association. 
The present membership is 763. During the 
year Mr. E. C. Ottaway was elected chairman, 
and Mr. V. W. Pilkington, vice-chairman of 
the Research Committee, and Dr. G. A. 
Hankins, of the Department of Scientific and 
Industrial Research, Rear-Admiral D. J. Hoare, 
of the British Internal Combustion Engine 
Research Association, and Mr. J. Craig, of 
Norton Motors, Ltd., accepted invitations to 
sit on the Research Committee. In addition 
to dealing with research matters the Committee 
has given full consideration to the question 
of private tests for members of the Association, 
and has submitted a final report on the subject 
of @ proving ground for the motor industry. 
The Committee has been assisted in its work 
by seven sub-committees and four panels. 
The research programme in progress and the 
future research programme are given in some 
detail, and in the information section of the 
report valuable information is given on such 
subjects as stresses in and stiffness of vehicle 
structures, filtration of lubricating oil, bearing 
materials, fatigue strength of crankshafts, 
exhaust valve and cylinder head temperatures, 
operation of engines on leaded fuels, design and 
positioning of piston-rings, application of 
electrical strain gauges, which have been 
included in the internal research work, while 
summaries are also given of extra mural work. 
This includes the deep drawing of metals 
carried out at Sheffield University under the 
direction of Professor H. W. Swift; fuel 
injection in spark-ignition engines, carried 
out at Queen Mary College, the University 
of London under Professor E. Giffen, and piston- 
ring flutter, which is being investigated in the 
Department of Engineering at Cambridge 
University. 


Proposed Reductions in Building 

Tue Association of Building Technicians has 
issued a statement regarding proposed cuts in 
building programmes, which have been fore- 
shadowed in recent Government pronounce- 
ments. Enough is known, the Association 
says, to make everyone realise that the effect 
of the cuts in building will be disastrous to 
housing and the social services and will seriously 
impair capital equipment needed for industrial 
production. In a specific reference to housing, 
the Association states that no work is to be 
started on the new towns in 1948 except the 
“provision of basic services,” and goes on 
to comment that although housing in agricul- 
tural, mining and certain development areas 
will proceed, industrial development will be 
retarded owing to lack of housing accommoda- 
tion for workers. ing with factory con- 
struction, the statement says that the reduction 
in the allocation of steel for this purpose to 
30,000 tons a quarter will mean the slowing- 
down or cessation of work on some projects, 
although preference is to be given to factories 
needed for export and certain essential pro- 
ducts and to some factories in the develop- 
ment areas, where there are pockets of unem- 
ployment. The Association’s view, however, 
is that an inevitable result will be the retarding 
of modernisation of all the country’s industries, 
many of which are expected to face competition 
in overseas markets. It is pointed out that 
present economic plans depend upon selling 
British goods abroad as much as in producing 
them here, and,that British industry must be 
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ready to meet the challenge in overseas markets 
if plans for our economic survival are to be 
based on ever-increasing exports. Slashing 
building cuts, the Association declares, which 
will lower the standard of living, impair social 
services and decrease the efficiency of industry, 
will lead to progressive worsening of the 
country’s general conditions without at the 
same time laying the basis for a sound future 
economy. 


Work on New Towns 


In a speech at Welwyn on Thursday of last 
week, the Minister of Town and Country Plan- 
ning, Mr. Silkin, referred to an impression 
which, he said, was current that, as a result 
of the economic crisis, the new towns were 
not going to be built. This, he declared, was a 
mistaken impression, for the problem of 
London’s “ overspill” was so great that new 
towns could not possibly be shelved. Mr. 
Silkin recalled a recent statement by the 
Minister for Economic affairs that work on 
the new towns during the coming year would 
be limited, in general, to the provision of 
basic services, though it might be that some 
houses would be provided in the mining or 
industrial new towns as part of the general 
housing programme. This meant, Mr. Silkin 
continued, that all the new towns which had 
been formally launched would go forward. 
In the London area, these were Stevenage, 
Crawley, Hemel Hempstead and Harlow, 
and, if the order was confirmed, Welwyn 
and Hatfield. In County Durham, the only 
provincial area where formal steps for the 
establishment of new towns had yet been 
taken, homes had to be provided for thousands 
of workers on the Aycliffe Trading Estate, 
together with schools and other amenities, 
and at Easington it was proposed to build a 
well laid out and fully provided town for 
miners. In the new towns to serve London, 
Mr. Silkin continued, physical development 
during 1948 would generally be limited to 
starting with the provision of sewerage and 
water services and the construction of roads, 
but he hoped that these towns would be ready 
to begin building operations in 1949. 


International Conference on Student 
Exchanges 


Ir is announced by the Imperial College of 
Science and Technology, South Kensington, 
that the international exchange of technical 
students’ vacation work scheme, which was 
worked out in collaboration with the British 
Council and certain Continental and Scan- 
dinavian Technical Colleges, is to be continued. 
A conference of the organisers is to take place 
at the Imperial College from January 5 to 9, 
1948. The exchange, we may recall, provided 
students with eight weeks’ practical experience 
during the summar vacations, under industrial 
conditions in the country visited, with an 
opportunity of living as well as working with 
the peoples of other nations. At the forth- 
coming conference, the 220 exchanges made in 
1947 will be reviewed, and standards of know- 
ledge, training and experience which are 
desirable for students taking part will be 
formulated. An endeavour will be made to 
obtain the co-operation of industry in the 
countries concerned for the provision of practical 
experience with sufficient emoluments to enable 
students to meet their cost-of-living expenses. 
Exchanges for 1948 will be ed. Invita- 
tions to attend the conference have already 
been accepted from Brussels University ;. 
the University of Prague ; the Technical High 
School, Copenhagen; the Technical High 
School, Helsinki; the French Ministry of 
Education ; the Technical High School, Delft ; 
the Technical High School, Trondheim; the 
Technical High School, Stockholm; the 
Chalmers Institute, Gothenburg; and the 
Technical High School, Zurich. During the 
conference the delegates will be the guests of 
the Imperial College Union. ' 
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No. XXVIII—CONDUCTION OF ELECTRICITY THROUGH LIQUIDS 


(Continued from page 429, November 7th) 


4 CopsDING to the chain hypothesis, the 
+4 electro-chemical decomposition of a liquid 
and the conduction of electricity through 
it depended upon the molecular disruption 
produced by the attraction and repulsion 
of the poles on the atoms of the molecules. 
The hypothesis therefore implied that de- 
composition and conduction could not begin 
until the poles had been electrically charged 
to an extent sufficient to create a disruptive 
force equal to, or greater than, the force 
of chemical affinity binding the atoms 
together within the molecules. 

Faraday had good grounds for challeng- 
ing the truth of this implication. In the 
first place experiment showed that decom- 
position and conduction began as soon as 
any potential, however small, was applied 
to the poles; there was no evidence that 
the potential had to exceed a finite minimum. 
Secondly, if the implication were correct, 
the weaker the bond of chemical affinity 
the more readily should a substance give 
way under electrolysis. Experiment strongly 
suggested that exactly the reverse was true. 
For example, hydrogen and oxygen obviously 
had a very powerful affinity for one another ; 
nevertheless, water could be decomposed 
by a very feeble electric current. On the 
other hand, fused bottle glass, consisting 
of little more than a solution of substances 
in one another, resisted decomposition. 

To reinforce his argument, Faraday en- 
deavoured to arrive at some measure of 
the magnitude of the chemical bond existing 
in some common compounds. His electro- 
chemical researches had taught him to accept 
as correct Davy’s inspired guess that the 
“force of chemical affinity ’’’ which caused 
atoms of one kind to combine with atoms 
of another kind was an electrical attraction 
originating in charges of opposite signs, 
associated with the two kinds of atom. 
The: magnitude of the chemical bond would 
therefore be proportional to the magnitude 
of the atomic charges. Proceeding, he 
argued that the aggregate of the atomic 
charges inherent in a given mass of matter 
was identical with the amount of electricity 
required to effect the complete decomposi- 
tion of the mass. On this basis he proceeded 
to measure the quantity of electricity required 
to decompose a grain of water. He found it 
to be so high that he was “‘ almost afraid to 
mention it.” 

To-day we would express the result in 
coulombs. That unit of electrical quantity 
was, however, not formulated until 1863. 
Faraday, perforce, had to resort to a less 
precise, but nevertheless more arresting, 
way of conveying a sense of the magnitude 
of the figure at which he had arrived. The 
quantity of electricity required to decom- 
pose a single grain of water—and therefore, 
if he were right, the quantity naturally 
associated with the elements forming that 





* Nos. I, II and LUI on “ Friction ” appeared July 
14, 21, and 28, 1944 ; Nos. IV, V ccbed: Reptenbie 98 
’ m ber » 
October 6 and 13, 1944; Nos. VII, VIII and IX, on 
** Electro-Dynamics,” ses March 9, 16 and 23, 
1945; Nos. X, XI and , on “ The Ether Drift ri- 
ments,” appeared August 3, 10 and 17, 1945; Nos. I 
and XIV, on “Specific, Latent and Atomic Heats,” 
appeared December 7 and 14, 1945; Nos. XV, XVI, 
and XVIII, on “‘ Chemical Elements and Atoms,” 
appeared August 2, 9, 16 and 23, 1946; Nos. XIX and 
, on “ The Classification of the Elemente,” rear 

oS yoogeel 27 and October 4, 1946; Nos. XXI, 


and XXIV, on “ Molecular Physics,” appeared 
March 28, April 4, 11 and 18, 1947. 


grain of water—was, said Faraday, found 
by experiment to be equal to 800,000 times 
the amount obtainable from a battery of 
Leyden jars charged by thirty turns of a 
very large and powerful electric machine in 
full action. 

Beyond this point Faraday was unable 
to proceed with his attempt to evaluate the 
bond between the atoms composing a mole- 
cule. He, however, left it to be inferred 
that since the aggregate of the atomic charges 
in a grain of water had been shown to be 
astonishingly great, the chemical bond 
must have a correspondingly high value. 
Such a conclusion was not justified on the 
evidence available to him. Obviously the 
aggregate charge could reveal nothing about 
the magnitude of the chemical bond in the 
complete absence of knowledge concerning 
the number of molecules in a grain of water. 
If the aggregate charge were spread over a 
very large number of molecules, the indi- 
vidual charge and therefore the chemical 
bond might be quite minute. 

Nevertheless, following Faraday’s lead, 
it became generally accepted by physicists 
that the bond of “chemical affinity ” 
between the atoms composing the molecules 
of many common compounds, readily decom- 
posed by electrolysis, was much too strong 
to permit it to be supposed that it could be 
ruptured by anything short of a very power- 
ful exercise of attraction and repulsion by 
the poles. Modern investigations have 
fully confirmed that view. The ionic charges 
are now known with exactitude. In the 
words of Sir J. J. Thomson, “ the attrac- 
tion between the oppositely charged atoms 
of liquid electrolytes is of the order of 
1,000,000,000 volts per centimetre, and yet a 
force of a fraction of a volt per centimetre 
is sufficient to make an atom with a positive 
charge appear at one electrode and one 
with a negative charge at the other.” 

Attempts were made to modify the chain 
hypothesis in such a way as to overcome this 
serious defect in it. Some argued that while 
the chemical bond between the atoms of an 
isolated molecule was doubtlessly very high, 
its value would be greatly reduced when it 
formed part of a chain of similar molecules. 
The contention was that in a chain of aligned 
molecules which could be represented thus 
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the attraction exerted on A by B was 
balanced by the repulsion exerted on A 
by the atom C of the neighbouring molecule. 
Hence, it was said, the force to be overcome 
in order to disrupt the molecules was zero 
except at the ends of the chain, and that there 
it amounted only to the force of attraction 
between two oppositely charged atoms 
separated by the length of the chain instead 
of by the distance between two atoms in 
one molecule. Several considerations might 
be advanced against this argument. It is 
sufficient, however, to say that it does not 
bear simple mathematical analysis. The 
effective force to be overcome would, it 
is true, be zero at the middle of the chain, 
but at the ends it would rise not to the 
insignificant value suggested, but to a 
figure only some 10 per cent short of the 
full value of the bond existing in an isolated 
molecule. Since it is just at the ends -of 
the chain that visible decomposition occurs, 
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the theory leaves the problem as unexplained 
as before. 

In 1827 G. S. Ohm published his famoy, 
pamphlet on the propagation of electricity 
in a conductor. His argument was based on 
and closely followed the lines of, that pre. 
viously developed by Fourier in dealj 
with the conduction of heat. Just as the flyy 
of heat is proportional to the temy cratur 
gradient, so, Ohm said, the strengt!: of ap 
electrical current is, other things being alike 
proportional to the gradient of potential, 
At first the significance of “‘Ohm’s law” 
was not fully recognised, but in 1541 the 
Royal Society showed its appreciation of 
its fundamental importance by awarding 
the Copley Medal to its author. 

The experimental verification of Ohm’s 
law engaged the attention of numerous 
investigators, and in due course its truth was 
rigorously established so far as rictallic 
conductors were concerned. It was not 
easy to prove that it was true also for liquid 
conductors. Two major difficulties presented 
themselves. One lay in the fact that the 
passage of a current through a liquid for the 
purpose of measuring its conductivity was 
naturally accompanied by decomposition 
with the result that the conductor was not 
the same, chemically or physically, at the 
end of the test as at the beginning. The 
other difficulty was caused by the pheno. 
menon of “ polarisation.’”” The products 
of the decomposition accumulated on the 
electrodes and, it was found, gave rise toa 
‘* back electromotive force’? which opposed 
the applied potential gradient. 

It was not until after 1870 that it became 
possible satisfactorily to measure the con- 
ductivity of liquids and definitely to establish 
the applicability of Ohm’s law to them. 
Kohlrausch (the younger) was the first to 
overcome the difficulties arising from the 
decomposition of the liquid under test. 
He did so by applying to it not a direct 
current from a voltaic cell, but an alternating 
current derived from an _ electro-magnetic 
machine. The alternating current eliminated 
the effects of decomposition by causing self. 
compensating amounts of anions and cations 
to appear at both electrodes. As sub. 
sequently developed, Kohlrausch’s method 
makes use of an induction coil and inter- 
rupter as the source of the applied current. 
The liquid conductor, a standard resistance 
and a slide wire are arranged in the form 
of a Wheatstone bridge, but instead of a 
galvanometer, a telephone is used to indicate, 
by its silence, the attainment of the point of 
balance. 

With the advent of precise means of 
measuring the conductivity of liquids in- 
creased insight was afforded into the pheno- 
menon of electrolysis. Kohlrausch succeeded 
in proving that liquid conductors obeyed 
Ohm’s law even when the applied potential 
was as low as one seventy-fourth part of that 
obtainable from a Grove’s cell. In view of 
that fact it was no longer possible to doubt 
the truth of Faraday’s contention; the 
conductivity of a liquid could not possibly 
be dependent upon the disruption of the 
molecules by the exercise on their con- 
stituent atoms of attraction and repulsion 
by the electrodes. If any energy at all were 
required to disrupt the molecules preliminary 


to the initiation of conduction it must be of 


very minute amount, a conclusion in marked 
discordance, apparently, with the high value 
credited to the chemical bond between the 
atoms of a compound. 

Kohlrausch also established another very 
significant fact. He examined the manner 
in which the conductivity of an aqueous 
solution varied with the strength of the 
solution. The general nature of his findings, 
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yow expressed in what is known as Kohl- 
rusch’s First Law, can be illustrated by 
iving his results for solutions of sulphuric 
aid in water. As the strength of the 
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CONDUCTIVITY OF SULPHURIC ACID SOLUTION 


solution is increased the specific conductivity 
increases up to a maximum and then falls 
of as the strength is still further increased. 
The implication is that pure water (concen- 
tration zero) and undiluted sulphuric acid 
(concentration 100) are non-conductors of 
electricity and that it is something funda- 
mentally associated with the act of mixing 
them that imparts to them the power to 
conduct. Whatever that something may 
be, its potency is at first increased by increas- 
ing the percentage of acid in the solution 
and then decreased as still more acid is 
added. 

By his experiments, Kohlrausch also 
placed on a firm basis a fact which Faraday 
had discovered, but had been unable to 
express quantitatively. He found that at 
all strengths the conductivity of an aqueous 
solution was increased as the temperature 
was raised. This result is exactly opposed 
to that for metals, the conductivity of which 
falls as the temperature rises. 

With these and many other facts, gathered 
by accurate experimental measurement, 
before them physicists renewed their attempts 
to understand the conduction of electricity 
through liquids and the mechanism of 
electrolytic decomposition. One fundamental 
conclusion was forced upon them. The 
decomposition of the molecules into positively 
and negatively charged ions could not be 
ascribed to the disruptive force exercised 
on them by the electrodes. Hence, it had 
to be assumed that it was something entirely 
independent of the presence or absence of 
the electrodes and therefore of the passage 
of electricity through the liquid. In other 
words, the decomposition of the molecules 
of a substance into electrically charged ions 
was a natural consequence of the solution 
of the substance in the solvent. Of necessity, 
it had also to be believed that the same 
kind of decomposition accompanied the 
liquefaction of a substance by fusion. 

The main difficulty presented by the 
original chain hypothesis was thus sur- 
mounted. Granted the independent ionisa- 
tion of the molecules the remainder of the 
hypothesis was considered to be acceptable. 
The theoty of independent ionisation, how- 
ever, raised at least as many. problems as 
it solved. In effect it merely transferred 
the cause of the rupturing of the molecules 
from the action of the electrodes upon them 
to some mysterious action inherently accom- 
panying the process of solution or fusion. 

What was the nature of that action ? 
Both Clausius and Clerk Maxwell, fresh 
from their studies of the dynamical theory of 
gases, had pointed out that no picture of 
the mechanism of electrolytic decomposition 
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in liquids could be complete if it ignored 
the fact that the molecules and ions must be 
supposed to be in rapid random motion 
the kinetic energy of which represented the 
thermal energy possessed by the liquid 
of which they formed parts. It was natural 
to follow this lead and to argue that the 
ionisation of a substance when dissolved or 
liquefied by fusion was a purely mechanical 
process resulting from the bombardment 
of the molecules by the molecules of the 
solvent or from the collisions of the mole- 
cules among themselves. This theory was 
hotly contested by some physicists, mainly 
on the ground that the force of chemical 
affinity was too great to be overcome by 
any force which could reasonably be sup- 
posed to be developed by collisions between 
molecules moving with thermal velocities. 

Accepting ionisation as a fact and setting 
aside attempts to discover its cause, physi- 
cists still found themselves presented with 
many problems. One of the most note- 
worthy concerned the extent of the ionisa- 
tion; when a substance was dissolved in 
water were all or only a portion of its mole- 
cules ionised ? Although Clausius seems to 
have been the first to attempt an answer 
to this question, it was not until the Swedish 
physicist, Arrhenius, in 1887, published the 
results of his studies of the subject that a 
generally acceptable reply was forthcoming. 
To describe Arrhenius’ work in a manner 
worthy of its importance would take us far 
beyond the field to which this article is 
limited. It must suffice to say that by it 
numerous phenomena, including the osmotic 
pressure exerted by solutions and the depres- 
sion of the freezing point and elevation of the 
boiling point of water produced by dissolv- 
ing substances in it, were suddenly and sur- 
prisingly linked up with the conduction of 
electricity through liquids and the dissocia- 
tion which accompanies it. All were seen 
to be ultimately dependent upon the same 
factor, the degree of ionisation of the 
dissolved substance. % 

In many cases—for example, in that of 
osmotic pressure and the depression of the 
freezing point—it was possible from a 
measurement of the phenomenon to estimate 
the degree of the ionisation. All the phe- 
nomena yielded concordant results. The 
degree of ionisation of a substance dissolved 
in water was a definite figure for-any given 
concentration and at any given temperature, 
For example, from an observation of the 
depression of the freezing point it could be 
calculated that in a solution containing 
54 grammes of sodium chloride per 100 
grammes, 86 per cent of the salt molecules 
were ionised at a temperature of 0 deg. Cent. 
This figure agrees with that deduced from 
observations of the osmotic pressure exerted 
by the solution. Following the lead set by 
the dynamical theory of gases it was at 
once realised that the degree of ionisation 
in any given case, although constant to the 
limits of observation, was almost certainly 
a statistical average and that it represented 
the net balance of a dual process involving 
the continuous ionisation of the molecules 
and the recombination of the ions into 
molecular form. 

With the extension of the ionisation 
hypothesis to the case of fused electrolytes 
as distinct from solutions the principal 
problems presented by the phenomenon of 
electro-chemical decomposition appeared to 
be at. last well on the way to being under- 
stood. It could not, however, be said that 
material progress had been made towards 
understanding the twin phenomenon, the 
conduction of electricity through liquids. 
On that aspect of the subject physicists, as 
the last decade of the nineteenth century 
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opened, were hardly or at all better informed 
than Davy, Faraday, Grotthuss and their 
fellow workers at the start of the century. 
The emphasis had been on the development 
of the chemical side of the subject rather 
than on the electrical. Faraday’s “ ions” 
had come to life and had proved to be 
remarkable realities and not merely linguistic 
labels. But as agents in the conduction of 
electricity through liquids their mode of 
action was no clearer than it was to Grott- 
huss when, calling them atoms, he devised 
his original chain hypothesis. It was still 
supposed that in some way or other the 
ions as formed by the decomposition of the 
molecules had positive or negative charges 
inherently associated with them and that 
they were attracted by or repelled towards 
one or other of the electrodes where they 
were discharged, the successive discharges 
building up into the equivalent of a flow 
of current through the liquid. 

The theory of spontaneous ionisation 
might be quite sound but it was obvious 
that much yet remained to be learned con- 
cerning the manner in which the theory 
accounted for the actual or apparent flow 
of electricity through a liquid. One funda- 
mental mystery was outstanding. Put 
simply it was this: 1 gramme of hydrogen, 
electrically neutral, united with 8 grammes 
of neutral oxygen to form 9 grammes of 
neutral water and in the process of union 
energy was liberated in the form of heat. 
Yet when the water molecules so formed 
became dissociated into ions the original 
atoms reappeared, carrying, or supposedly 
carrying, electrical charges. The para- 
doxical cycle was completed by the fact, 
or supposed fact, that the ions when their 
charges were removed from them at the 
electrodes reverted to neutral hydrogen 
and oxygen. 

The answer to this problem—and to 
much else besides—lay in the immediate 
future. In 1897 J. J. Thomson announced 
his discovery of the electron, the corpuscle 
of electricity which enters into the con- 
stitution of all matter and which, when in 
motion, constitutes what we call a current 
of electricity. Thomson made his discovery 
while studying the flow of electricity through 
gases. We cannot help feeling that the 
development of physics and chemistry 
during the nineteenth century would have 
been more rapid and much more orderly 
had Faraday devoted his genius to that sub- 
ject instead of allowing himself to become 
absorbed in the conduction of electricity 
through liquids. But perhaps it was all 
for the best in the long run. 
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Rattway Statistics, 1938-1946.—Statistics con- 
cerning railways are always of interest, and the 
tables of statistical returns relating to the railways 
of Great Britain for the years 1938 to 1946 inclusive 
will be welcomed by all students of transport. 
These statistics were not published during the war 
years and the comparisons which can be made in 
the new tables are both interesting and enlightening. 
We have selected a few such comparative figures 
at random from the totals given in the detailed 
lists. It is shown that of a grand total of 56,957 
passenger carriages and other coaching vehicles 
at the end of 1946 no less than 7200 were under 
or awaiting repair, the comparative figures in 
1938 were 61,813 and 3625. Of 664,914 merchandise 
and mineral vehicles owned in 1946 some 71,727 
were under or awaiting repair, as compared with 
663,589 and 18,800 in 1938. Passenger journeys 
increased from over 1237 millions in 1938 to just 
over 1266 millions in 1946, with a peak of nearly 
1371 millions in 1945, Engine hours on traffic 
increased from a total of nearly 63,000 millions in 
1938 to nearly 66,000 millions in 1946, whilst the 
total number of all locomotives only increased from 
19,702 to 20,370. Copies of the tables can be 
obtained from the Railway Clearing House, 203, 
Eversholt Street, London, N.W.1, price 2s. net. 
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Continuously Controlled Cab Signalling 


By O. 8. NOCK, B.Sc. 


(= of the more interesting trends in which emphasises this point. 
by the 12 noon express from Bristol to 
tice has been the abandonment by several Paddington blizzard conditions developed 


recent American railway operating prac- 
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FIG. 1—SIGNALLING ON DOWN LINE BETWEEN GREENWOOD AND POTTERS BAR L.N.E.R. 


important railways of automatic train con- 
trol. It was perhaps characteristic of our 
friends across the water to devise and install 
widely the most complete form of train 
control it is possible to conceive—an auto- 
matic control of the train brakes, con- 
tinuously checked and safeguarded by an 
inductive link-up with track circuits extend- 
ing throughout a particular route. According 
to the occupancy of the road ahead the speed 
was automatically limited to three predeter- 
mined maximum values, representing high, 
medium and low-speed running conditions. 
An adjunct to this system of continuous 
inductive train control was the provision of 
continuously illuminated signals in the 
locomotive cab, in some cases displaying the 
letters H, M, or L, according to the running 
conditions prevailing at the time. 

Since these interesting applications were 


east of Bath, and from Chippenham for 
over 60 miles the train was running through 
so thick a blanket of driving snow that it 
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The Great Western system is, howeye 
intermittent, and based on the ind: cations 
displayed by successive distant <ignal, 
Providing the road is clear, as it was in the 
example quoted in the preceding par ‘graph 
the driver receives audible cab signals which 
authorise him to continue at full speeq 
But if a distant signal is in the caution 
position, and the appropriate warning jg 
received in the cab, that warning is not 
followed by any supplementary infor::ation, 
One or more of the stop signals with which 
the particular “distant” is associated j, 
at danger, and in fog, or other conditions of 
bad visibility there is nothing for it but to 
grope one’s way forward till the indication 
of each successive wayside signal can be 
clearly seen. It is not until the siarting 
signal, or in some locations the advanced 
starter, is sighted that the driver knows that 
he is “ right-away ” once more. Inevitably 
it is a slow process, and the slowing down 
of one train reacts upon others; delay thus 
becomes widespread. 

In a system of intermittent cab signalling 
the more frequently audible indications are 
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FiG. 3—ROUTE INDICATING 


was virtually impossible to see any of the 
wayside signals. Yet the driver had sufficient 
confidence in the cab signalling apparatus to 
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FIG. 2—PRINCIPLE OF AMERICAN CAB SIGNAL INDICATIONS 


made, rather more than twenty years 
ago, the experience of operating men in 
America has tended to make them incline 
towards cab si ing alone, rather than 
direct control of the brakes. There is a 
decided psychological disadvantage in a 
system which automatically takes control 
out of the driver’s hands, and a study of the 
underlying causes of many accidents arising 
from the overrunning of signals suggests 
that in most cases some extenuating circum- 
stances existed at the time signals were 
misread, or read too late. Engine drivers 
act promptly enough when they receive 
unmistakable signals, but in conditions of 
bad visibility, an extinguished lamp, or other 
defect, a signal location may be approached 
before a driver is aware of the precise indica- 
tion which is intended to be displayed. 

The value of any form of cab signalling to 
supplement the indications displayed by the 
wayside signals is unquestioned. In this 
country the intermittent system installed 
over the entire main line network of the 
Great Western Railway has proved not 
merely an additional safeguard in cases 
where the line ahead is occupied, but a most 
useful operational aid in bad weather, when 
sighting of the wayside signals is difficult. 
The author noted a somewhat remarkable 
run during the snowy weather of last winter, 


maintain an average speed of 56 m.p.h., for 68 
miles on end, including a considerable stretch 
on favourable gradients {at nearly 70 m.p.h. 











CAB SIGNAL 


given to the driver the clearer picture he 
is able to form of the state of the road ahead, 
and the general running is accordingly 
improved. The logical development of this 
principle is to provide cab signals that give 
an indication continuously. Signals of this 
type have been used for some years now on 
the Pennsylvania and other American rail- 
ways and on this account particular interest 
is attached to the experimental installation 
now under test on the East Coast main 
line between New Barnet and Potters Bar, 
by the London and North-Eastern Railway 
in co-operation with the Westinghouse Brake 
and Signal Company, Ltd. 

From King’s Cross to a point just north 
of New Barnet, this heavily used main line 
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FIG. 4—-LOCOMOTIVE EQUIPMENT-—L.N.E.R. 
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There follows, how- 
ever, ® Succession of three tunnels where 
only two tracks are available, and on a 
continuous rising gradient of 1 in 200 the 
stretch between Greenwood signal-box and 
Bar station has become a definite 
To increase line capacity this 


js quadru ple-tracked. 


Potter 
bottleneck. 
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G.12, is controlled from Greenwood; D.10 
and D.11 are both automatics, while D.12 
is semi-automatic and is equipped with two 
route-indicating “‘ distants ”’ to give drivers 
an early indication of the route to be taken 
north of Potters Bar station, where quadruple 
track recommences. The control of the 





Fic. 5—*'C1"* ATLANTIC ENGINE FITTED WITH CONTINUOUS 


section had already been equipped throughout 
with track circuits and colour light signalling, 
but the choice of the down line between 
yreenwood and Potters Bar for the trial 
of continuously controlled cab signals is of 
special interest, owing to the intensive nature 
of the traffic. The track circuits were pre- 
viously of standard type, with current fed 
continuously to the running rails. These 
were changed to the coded type, to provide 
the necessary induced coded currents for 
control of the signal aspects displayed in the 
locomotive cab. The principle of coded track 
circuits was discussed at some length in 
THE ENGINEER of September 24, 1943, 
by the present author, but a brief summary 
of the principle is included here for ready 
reference. 

Whereas ordinary track circuits of the non- 
coded type depend for their operation on a 
supply of power being applied continuously 
at one end of a section of insulated rail, in 
the coded track circuit, as installed between 
Greenwood and Potters Bar, L.N.E.R., the 
supply of power to the rails is' interrupted 
by code transmitters located at the feed end 
of each track circuit. At the other end of the 
track circuit the normal type of relay is 
replaced by what is termed a code following 
relay, which is alternately energised and 
de-energised in synchronisation with the 
current impulses applied at the feed end of 
the track circuit. With this arrangement 
the current fed into the running rails is 
interrupted at different periods according 
to the occupancy, or otherwise, of the line 
ahead. Conditions can thus be indicated 
from one end of the track circuit to the other, 
without the aid of line wires, and the wayside 
signals controlled accordingly. But the 
particular benefit of coded track circuits 
so far as the present installation is concerned 
is that the codes flowing in the running rails 
can be picked up by the inductor apparatus 
on the locomotive and used for the control 
of the cab signal. 

_Fig. 1 shows the lay-out of the wayside 
signals on the down line between Greenwood 
box and Potters Bar. The starting signal, 


CAB SIGNALLING APPARATUS 


coded track circuits designated O1, O, P, Q, 
Rk, S, and T are such that a code of 180 
interruptions per minute provides the green 
indication in the colour light signals, and 
one of seventy-five interruptions per minute 
provides the yellow. Track circuit T is 
subject to a special control, to be described 
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passed over, repeats the indications of the 
wayside signal just passed. Thus one could 
have the case of a train drawing up and 
actually stopping at a wayside signal showing 
“red,” while the cab signal displayed a 
single yellow. In this first application of 
continuous cab signalling to British practice 
a modification to this arrangement has been 
made so that a driver shall receive a cab 
indication of the aspect displayed by the 
signal he is approaching at a distance before 
he reaches it. This distance could be varied 
to suit maximum speeds prevalent on any 
particular section, and on the Greenwood- 
Potters Bar length the distance chosen is 
200 yards. Whenever the cab signal changes 
to a more restrictive indication, as from 
“green” to “‘ yellow,’ a bell is started 
ringing, and the driver must operate an 
acknowledging plunger to silence this bell. 
Normally, the cab signal indications pro- 
vided on this trial lay-out are simply red, 
yellow, and green, in conformity with the 
three-aspect colour light signals installed 
at the wayside. But in the approach to 
Potters Bar is seen an interesting example 
of the manner in which coded track circuits 
can be used to provide supplementary 
information. The semi-automatic signal 
D.12 is equipped with splitting distants. 
The signal itself displays the normal red, 
yellow and green aspects, depending jointly 
on the indications displayed by the signals 
ahead, and by the track cireuit control, 
and were the usual practice to be followed 
there would be nothing in the cab signal 
aspects to advise a driver if he were being 
diverted to the “goods line” north of 
Potters Bar station. To provide a suitable 
indication, track circuit T is fed with current 
interrupted 120 times per minute if the road 
is clear into the goods line, instead of the 
180 code supplied if the train is to take the 
main line. This variation occurs, of course, 





FIG. 6—CONTINUOUSLY CONTROLLED CAB SIGNAL AND BELL IN L.N.E.R. ENGINE CAB 


later, in which a code of 120 interruptions 
provides a double yellow, but only in the 
cab signal. 

In American cab signalling practice the 
aspects displayed are as indicated in Fig. 2 ; 
the wayside signals are controlled by the 
condition of the track circuits in rear, and 
the cab signal indication, which depends 
upon the code flowing in the rails being 


only if signal D.12 is displaying green. The 
two conditions are shown in Fig. 3. Receipt 
of the 120 code on the locomotive apparatus 
causes the “double yellow” indication to 
be displayed in the cab, instead of the green 
which would otherwise be shown. This 
particular example of the use of a “ double 
yellow ’’ should not, however, be taken to 
represent standard cab signalling practice ; 
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it is merely an exposition of the use of coded 
track circuits to provide a special indication, 
apart from repeating the wayside running 
signals. In other circumstances, coded track 
circuits could be arranged to give cab indica- 
tions of temporary, or permanent speed 
restrictions, or other information of import- 
ance to a driver in the running of trains. 

Fig. 4 shows in diagrammatic form the 
equipment mounted on the locomotive. 
For trial and demonstration purposes one 
of the well-known Ivatt “‘ Atlantic ” engines 
of the former Great Northern Railway has 
been equipped, and the general disposition 
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of the various units is shown in the accom- 
panying engravings (Figs. 5 and 6). The 
receiver, mounted for trial purposes on the 
“ policemen ” irons, consists of two totally 
enclosed coils mounted on a long core of 
laminated iron, and the leads from these 
coils are taken through conduit to a junction 
box at the centre of the receiver. The equip- 


M.W.B. Staines 


S recorded in a Journal note in last week’s 

issue, @ new reservoir was opened by H.M. 
the King, accompanied by H.M. the Queen, 
last Friday, November 7th, to augment the 
storage capacity at the Metropolitan Water 
Board’s Staines works. 

In the map reproduced opposite is shown the 
lay-out of, the Staines Works. Their purpose 
is to store water abstracted from the Thames 
during periods of high flow for use at times 
when the available quantity of water in the 
river is insufficient to satisfy the requirements 
of the undertaking. The original Staines 
works, completed in 1902, consist. of two reser- 
voirs, having a combined gross capacity of 
3338 m.g., which store water drawn from the 
river at Bell Weir, Wraysbury. From _ the 
intake the water flows in an aqueduct 1} 
miles long to a pumping station immediately 
to the east of Staines. At this station five 
pumps force the water through twin 76in 
steel mains under a maximum head of 43ft, 
for a distance of 1200 yards to the two reser- 
voirs. The draw-offs from these reservoirs 
are close to the inlets and water is discharged 
into an open aqueduct which carries it to 
Hampton, 6 miles away. 


New RESERVOIR 


The new reservoir is situated immediately 
to the west of the two original reservoirs and 
is served by the same intake, pumping station 
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ment box is mounted on the right-hand side 
of the locomotive, and includes four separate 
plug-in units : 

(a) Electronic amplifier, and code-following 
relay. 

(6) Relay units. 

(c) Relay units. 

(d) Units providing tuned circuits for 
de-coding. 

To minimise vibration the base board, on 
which these units are fixed, is mounted on 
rubber feet. The valves of the amplifier 
are mounted on rubber straps for the same 
reason. The locomotive power supply is 
provided by a turbo-generator; this is of 
the permanent magnet a.c. type widely used 
for train lighting, and is driven by a steam 
turbine. It delivers current at 24V, 75 
cycles, which supply is taken to a transformer 
in the equipment box. This transformer has 
two secondary windings, to.each of which is 
connected a rectifier, one providing the 
high-tension voltage for the anodes of the 
valves in the amplifier circuit, and the second 
supplying .32V d.c. for feeding the valve 
filaments and the decoding circuit. A 
third rectifier is connected in parallel with 
the one just mentioned, and is used for 
feeding the cab signal lamps. Fig. 7, shows 
the case containing track circuit apparatus. 

In considering this form of cab signalling 
the advantages from the operational view- 
point must necessarily be weighed against 
the increased cost, particularly of the loco- 
motive equipment, over intermittent systems 
based upon the indications displayed by the 
distant signal. For any form of automatic 
train control to be effective it is essential 
that every locomotive passing over the 
equipped track should be fitted. The outlay 
in providing continuous cab signalling on a 
50 or 100-mile stretch of intensively used 
main line is thus likely to be large. On the 
other hand, the benefits to be derived both 
in improved operation, and increased safety 
are not such as can be measured in pounds, 
shillings and pence. The installation on 
the L.N.E.R. between New Barnet and 
Potters Bar is a demonstration of what 
railway signal engineering can now provide. 


New Reservoir 


and aqueducts. Its capacity is 4466 m.g., 
and it will therefore add to the gross quantity 
of water in reserve at Staines to the extent of 
more than 130 per cent. 

The length of the reservoir from north to 
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the average depth of the water is 521. 
water level is 97$ft O.D. 


EMBANKMENTS 


Top 


In constructing the reservoir, the nethog 
used was similar to that of the Board's othe 
storage reservoirs and is based on the existence 
of the thick stratum of impervious Londoy 
clay underlying the ballast which covors the 
whole of the site. The reservoir is forned by 
the construction of a continuous e:bank. 
ment, a sectional view of which is reproijuced 
enclosing the whole area. The first op ration 
was to sink a trench on the centre line of the 
embankment down through the ballast into 
the clay at depths varying from 15ft to 324, 
This trench was refilled with clay pui ile up 
to the original surface level, thus provi:ling q 
continuous watertight cut-off wall below the 
ground. 

Above ground, this clay puddle curtain was 
continued vertically up through the heart 
of the bank, which is composed of jullast 
excavated from the interior of the resvrvoir. 
This excavated material was spread in thin 
layers and thoroughly consolidated by rvlling, 
A thickness of selected material of a more 
clayey and retentive nature was placed on 
each side of the puddle core wall between it 
and the ballast, of which the main body of the 
bank is composed. The total quantity of 
material in the bank is 4,500,000 cubic yards. 

The inner or water face of the bank, which 
has a slope of 1 in 3, is protected from erosion 
by concrete slabs, 6in and 4}in thick, at the 
top of which a head wall with a coping so 
shaped as to reflect waves without causing 
spray has been formed in reinforced concrete, 
The superficial area of the concrete slabs is 
248,300 square yards, or over 51 acres. On 
its outer face, the bank has a slope of | 
in 24 and is covered with a layer of vegetable 
soil sown to grass. 

London clay from which the clay puddle was 
prepared was obtained from a large borrow 
pit in the interior of the reservoir, which was 
subsequently refilled with ballast. The total 
volume of clay puddle in the cut-off and core 
walls is 380,000 cubic yards. The sinking and 
refilling of the cut-off trench, the formation 
of the embankment, the winning of clay for 
puddle and ballast for concrete involved the 
excavation and removal of more than 6,250,000 
cubic yards of material. 

INLET WorkKS 

Water is pumped into the new reservoir 
through a circular conduit 6}ft diameter, 
constructed of steel shells surrounded by rein- 
forced concrete and lined internally with cement 
mortar. This conduit is a branch from the head 
of the steel main which supplies the two 
original reservoirs. It passes under the east 
bank about the centre of its length, where 
48in manually operated valves will control 
the admission of water. After entering the 
reservoir the conduit continues under the floor 
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TYPICAL SECTION THROUGH EMBANKMENT 


south is 2037 yards, and its width varies from 
722 yards to 962 yards. The surface area is 
350 acres (about the same as that of Hyde 
Park), and the distance round the top of the 
bank is more than 3} miles. The height of the 
embankment above the original ground level 
at the south end of the reservoir is 54ft, and 


of the reservoir in a north-westerly direction 
for a distance of 1150 yards to a point opposite 
the centre of the north bank. Here a 78in 
automatic reflux valve has been fitted at the 
discharge end of the conduit. The arrange- 
ment of this valve, which was designed by the 
Board and manufactured by Guest and Chrimes, 
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Lid. is illustrated below. The reason for 
arying the conduit to the north end 
yf the reservoir was to promote circulation 
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sum of £1,292,000 was accepted by the Board 
in July, 1937, and work was started in the 
following month. As the contract allowed 
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LAYOUT OF STAINES WORKS 


of the water in the reservoir, as the draw-off 
is at the centre of the south bank. 


OvurLteT Works 


The draw-off works at the south end of the 
reservoir are contained in a large granite-faced 
tower in the centre of which is a vertical 
sandpipe, 66in diameter, to which draw-offs 
at four different levels on the face of the tower 
are connected. At each level there are two 
draw-offs on opposite faces of the tower and 
all are controlled by 48in valves operated from 
a valve house which surmounts the tower. 

The lower end of the standpipe is connected 
toa 7ft 2in diameter draw-off conduit which 
passes under the bank, being built into a tapered 
concrete key where it passes through the 
cut-off trench. The conduit is formed of steel 
pipes of stout gauge with double welded joints 
and encased in conerete. This concrete is 
heavily reinforced, as the conduit provides 
the foundation for the piers which carry the 
granite bridge of four arches connecting the 
tower with the top of the bank. 

After passing under the reservoir bank, 
the outlet conduit turns to the left and con- 
tinues parallel to the south bank for a distance 
of 400 yards before discharging into the original 
aqueduct which conveys Staines water to 
Hampton. The quantity of water passing 
through the conduit will be regulated by a 
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only 3} years for the completion of a work 
involving the excavation and placing of several 
million cubic yards of material, the contractors 









tere 


a +s 











457 


Although operations were continued throughout 
the war, progress was at a greatly reduced rate. 
The bulk of the heavy plant was requisitioned 
for urgent Government work, while the number 
of men engaged immediately dropped to one 
half and steadily decreased until only thirty 
were left in 1944. 

Although little progress with the construc- 
tion of the reservoir was possible during the 
period of the war, the site was the scene of 
considerable activity on work of national 
importance in connection with the war. The 
main experimental trials of mobile flame- 
throwers for military purposes and of apparatus 
for the dispersal of fog on airfields were carried 
out inside the reservoir on behalf of the Petro- 
leum Warfare Board. Experiments with 
flame-throwers stafted in August, 1942, while 
towards the end of the same year another 
section of the ‘interior of the reservoir was 
taken over for the development of various 
methods of dispersing fog. As the reservoir 
embankments “were practically up to their 
full height, this work was under cover from 
ground observation and the site provided a 
suitable location for these tests, which were 
continued up to the end of the war. 

At the end of 1945 some of the plant was 
recovered and 200 German prisoners of war 
were chiefly employed on the concrete slabbing 
on the water face of the embankments, which 
had only been one-third finished when war 
broke out. 

The reservoir was constructed to the designs 
of Sir Jonathan Davidson, M.Sc., M.I.C.E., 
who, first as chief engineer to the Board from 
¥934 to 1939 and later as engineer for the 
construction of major works, has been respons- 
ible for all stages from its inception to com- 
pletion. The plans ‘and specifications were 
prepared in the Board’s drawing-offices under 
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Feet 33 


SECTION OF OUTLET WORKS 


provided a large quantity of the latest earth- 
removing plant of American manufacture 
and it was decided to work continuously day 


95/-0" 


DIAGRAM OF INLET REFLUX VALVE 


“needle” valve fitted about halfway along 
the conduit. 


_ The general arrangement of the outlet works 
8 shown herewith. 


Progress OF THE WORK OF CONSTRUCTION 


The tender of John Mowlem and Co., Ltd., 
for the construction of the reservoir for the 


and night. Rapid progress was made up to 
the outbreak of war in September, 1939, 
when 73 per cent of the value of the whole 
contract had been completed, although only 
58 per cent of the contract time had elapsed. 
At this time the number of men employed 
was over 1000, while the average during the 
period of just over two years had been 700. 


the supervision of Mr. G. Andrew Marshall, 
M.I.C.E., new works engineer. Local admini- 
stration of the contract was in the hands of 
Mr. F. W. Ireland, M.I.C.E., who was appointed 
resident engineer in charge of the work in 


‘November, 1935. 


The Metropolitan Water Board Act, 1935, 
empowered the Board to construct two further 
reservoirs, namely, the Staines New Reservoir, 
which is the subject of the present ceremony 
of inauguration, and one at Walton, approxi- 
mately similar in size, the construction of 
which has been temporarily suspended owing 
to the war. By a further Act of 1946, powers 
have been obtained to construct two more 
reservoirs in the Thames Valley, one at Wrays- 
bury and the other at Datchet. Preliminary 
investigations on these two sites are proceeding 
but it will be some time before constructional 
work can be put in hand. 


——_>——_—- 

SHEET anD Striv Metat Users.—A special 
meeting of the Sheet and Strip Metal Users’ Tech- 
nical Association is to be held at the Queen’s Hotel, 
Birmingham, on Wednesday, December 3rd, at 
6.15 p.m. Mr. W.H. R. Bird, of Richard Thomas 
and Baldwins, Ltd., will give a paper on “‘ Technical 
Developments in the Manufacture of Improved 
Sheet Steel.” 
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HAT ‘irst-class facilities for research are 
ie admirable long term investment was, 
perhaps, the thought uppermost in the minds 
(many of the large party of guests who were 
resent When the Rt. Hon. Harold Wilson, 
president of the Board of Trade, formally 
opened the latest extensions to the Nelson 
research Laboratories in Stafford, on November 
xth. For it was during the economic depression 
hetween the two wars that the English Electric 
Company resolved to start and go ahead with 
the building and equipping of a central research 
astablishment in Stafford, at a cost of approxi- 
mately £1,000,000. Progress suffered a set- 
hack during the war years and it was not 
until after 1944 that work could be fully resumed 
abject to the prevailing stringencies. Some, 
of the fruits of this enterprise were seen on 
November 5th, during a brief tour of the com- 
pany’s Stafford works and of the laboratory 
establishment. 

The Nelson laboratories comprise two main 
groups: the first group adjoins the company’s 
stafford works, while the second is situated 
at Blackheath Lane, near Stafford. A general 
view of the first group, as seen from the south, 
is given in one of the engravings on the oppo- 
site page. The buildings occupy a site of 
approximately four acres and contain a labora- 
tory floor area of 70,000 square feet. Here 
there are ten constituent laboratories which 
are concerned, respectively, with high power, 
high voltage, chemistry, insulation, general 
physies, vacuum physics, electrical problems, 
radiology, electronics and metallurgy. 

Building operations commenced during the 
interwar depression and the high voltage 
laboratory and the: first stage of the high 
power laboratory were completed in 1938. 
In the same year work began on laboratories 
for chemistry, insulation, physics, electrical 
engineering and electronics, which, with their 
associated services, became operational in 
1939. It was decided at the same time to 
go ahead with the construction of a second 
high power laboratory to increase the available 
short circuit power. This work was stopped 
soon after the outbreak of war, by which’ time 
the foundations had been completed. Until 
1944, when permission to restart the work 
was granted, the only buildings added were 
for metallurgical research. 

Among the services associated with the 
laboratories are self-contained workshops, with 
a floor area of approximately 20,000 square 
feet and equipped to produce the necessary 
apparatus for research quite independently 
of the normal production programme in the 
main works. The laboratory group also has 
the exclusive services of its own library, 
photographic department and drawing office. 

With the completion of the second develop- 
ment stage the high power laboratory now 
comprises two installations which can be 
operated independently or in parallel for pro- 
ducing instantaneous short circuits of 2,500,000 
kVA at all standard voltages from 11kV to 
264kV. One of the illustrations reproduced 
herewith shows the 60MVA, 3000 r.p.m. 
alternator and driving motor installed with 
its fly-wheel exciter set in the second machine 
hall for short circuit testing. With this equip- 
ment a practical study can be made of the 
conditions associated with electrical faults 
and of the behaviour of switchgear, generating 
plant, transformers, reactors, &c., under such 
fault conditions. 

A number of specific problems in this field 
are at present under investigation in the high 
power laboratory. This work includes measure- 
ment of the recovery voltage characteristics 
of circuit breakers under voltage without short 
cireuiting the network. A recovery voltage 
indicator and variable h.f. oscillator has been 
developed for measuring the transient response 
of high power circuits. Equipment has also 
been devised for determining the short circuit 
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performance of experimental circuit breakers 
by predetermining the point of the current 
wave at which the contacts separate. 

The high voltage laboratory is primarily 
intended for work on the effects of atmospheric 
lightning disturbances in electricity supply 
networks under service conditions. The main 
equipment therefore consists of a 3,200,000V 
Marx type impulse generator to simulate 
lightning effects, together with power frequency 
testing transformers for producing pressures 
up to 500kV. 

Broadly speaking the work of the high voltage 
laboratory falls into two categories. First, 
fundamental studies are made of electrical 
breakdown phenomena in solids, liquids and 
gases. Secondly, lightning phenomena are 
studied with a view to devising improved 
methods of protecting electrical equipment. 


For example, measurements are being made of 


the breakdown voltages of porcelain and 


quartz under various 
pressure conditions. 
Another investigation 


concerns the application 
of voltage pulses at 
zero current to measure 
the recovery character- 
istics of mercury arcs. 
Work is also being done 
on the measurement 
of the impulse break- 
down of the insulation 
commonly used in trans- 
formers and electrical 
machinery and appa- 
ratus, with particular 
reference to very short 
time-lag breakdowns. 
One aspect of the cur- 
rent work on trans- 
former windings was 
arranged as a demon- 
stration during our tour 
of the laboratories. This 
demonstration indicat- 
ed the difference be- 
tween the standard 
method and an improv- 
ed method of winding 
transformers using 
controlled distribution 
to reduce the voltage 
produced by an impulse 
applied at one end. 
The chemistry labor- 
atory is divided into two 
sections, one dealing 
with analytical chem- 
istry and serving all laboratories requiring analy- 


tical work, and the other section dealing with or-, 


ganic chemistry aid mainly concerned with the 
preparation and study of special resins, plastics, 
&c. The work of the chemistry laboratory 
includes the determination of ‘gases in steels 
by vacuum fusion and the measurement of 
small quantities of carbons in steels. Another 


-matter that is being studied is the diffusion 


of water vapour through insulating varnish 
and plastic films. On the organic side much 
attention is being given to the properties of 
transformer oils and the reaction of shellac 
on electrical conductors. 

The insulation laboratory is well equipped 
for the study of insulation problems, particu- 
larly those involving new materials including 
plastics, oils and varnishes, with specal refer- 
ence to their uses for insulating electrical 
apparatus. Included in the measuring instru- 
ments is a Schering bridge for voltages up to 
250kV, and the laboratory is provided with a 
pressure vacuum impregnating plant extrusion 
machines and humidity ovens. 

Here, in addition to fundamental electrical 
measurements, creep tests are made on plastic 
board and film and the behaviour of alternator 
coil insulation under high electrical and mecha- 
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nical stresses is studied. The effect of capaci- 
tance and resistance grading on bushings and 
coils is also under investigation and work is 
being done on the determination of the ageing 
of dielectrics by the variation in the impact 
strength of the material. Outdoor equipment, 
including insulators, can be subjected artificially 
to climatic extremes in the controlled tempera- 
ture and humidity room, where it is possible to 
examine the behaviour of circuit breakers, 
&c., after exposure to severe icing. 

Much of the work of the general physics 
laboratory is concerned with the standardisa- 
tion of electrical measurements, the study of 
the magnetic properties of materials and of the 
physical properties of conductors, semi-con- 
ductors and non-conductors. For example, 
the orientation of crystals in electrical sheet 
steel is determined by the variation of Young’s 
modulus as measured by the natural frequency 
of vibration of a strip of the material. This 
laboratory is equipped with the components 
of a network analyser, for solving problems in 
power frequency networks, the components 
being scaled for operation at 500 cycles per 
second. An interesting technique has been 
developed to make use of an electrolytic tank 
for plotting electric and magnetic fields. 
This line of approach is used in the solution 
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30 MILLION ELECTRON VOLT SYNCHROTRON 


of problems connected with the design of elec- 
trostatic generators and synchrotrons used in 
nuclear physics research. 

The vacuum physics laboratory is equipped 
for research and development work on all 
kinds of special vacuum apparatus, including 
gas and vapour filled tubes and X-ray tubes. 
High vacuum processes are used in conjunc- 
tion with h.f. heating in making Kovar 
glass seals. Various problems under investiga- 
tion are concerned with filament and electrode 
assemblies in accelerating tubes for h.v. 
generators and in doughnuts for synchrotrons. 
Work is also being done on the production of 
high intensity X-ray pulses and high intensity 
cold cathode sources of electrons and on a high 
power modulator for linear accelerator systems. 

Functionally, the electrical laboratory occu- 
pies an intermediate position between the 
high power and the physics laboratories. 
Its work is mainly concerned with the solution 
of mechanical and electrical problems that 
arise in the design of electrical machines and 
apparatus manufactured by the company. 
An important function is to develop equip- 
ment for solving some of the special problems 
encountered in the other laboratories. Appara- 
tus has been devised for the study of transient 
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air-flow in air blast breakers. Work is also 
being done on the methods of separating the 
contacts of circuit breakers. In another 
investigation current and voltage pulses are 
applied separately to evaluate the factors 
influencing de-ionisation in a gap. The electrical 
laboratory is also concerned with the study 
of electronic methods of motor control. 

The radiological laboratory houses 220-kV 
and 140-kV X-ray equipments, which are used 
for fundamental research and for the solution 
of problems which cannot conveniently be 
tackled in the X-ray laboratories that are 
available for routine work in the company’s 
various works. A general view of the 220-kV 
X-ray equipment is given in one of the engrav- 
ings on page 458. 

Closely associated with the vacuum physics 
laboratory in the application of new vacuum 
devices is the electronics laboratory, which is 
equipped for light current work generally 
and is responsible for the introduction of elec- 
tronic measuring and control equipment in all 
the other laboratories. An important function 
of the electronics laboratory is to under- 
take fundamental measurements in the h.f. 
field. Useful work related to power fre- 
quency networks is also being done, using a 
transient calculating board, which has been 
developed for the study of power systems under 
transient conditions. An electronic generator 
has been devised for producing low voltage 
impulses of different wave forms to simulate 
the h.v. impulse generator. A second electronic 
generator is used to determine the transient 
recovery voltage characteristics of power 
networks, “Electrical networks have also been 
developed for solving analogous problems in 
mechanics and fluid motion. 

The metallurgical laboratory is well equipped 
for melting and heat treatment under controlled 


atmosphere and vacuum. One section of the. 


laboratory contains a two-high mill for hot 
rolling, @ four-high mill for cold rolling, 
and h.f. furnaces, so that ial steels 
can be and processed hot or cold 
into the final rolled material. With the help 
of this equipment it is possible to make a 
fundamental study of the properties of special 
alloys such as electrical sheet steel for trans- 
formers and machines. Another section of the 
laboratory is set aside for metallographic 
work, spectrographic analysis and X-ray 
crystallography. An important section of the 
metallurgical laboratory is devoted to ceramic 
processes and products. Here work is done on 
the extrusion of thin-walled ceramic tubes for 
low loss h.f. condensers, on the slip-casting of 
doughnuts for synchrotrons and on the glazing 
and metallising of electrical porcelains. 


BLACKHEATH LANE LABORATORIES 


The second group of laboratories consists of 
buildings that were used during the war for 
testing aeroplane engines and which have now 
been converted into laboratories for the con- 
struction and investigation of the special 
plant used in nuclear physics research. At 
present the work is divided into four sections, 
which are concerned, respectively, with high 
voltage electrostatic generators, synchrotrons, 
high voltage impulse equipment for accelerat- 
ing electrons, and X-rays, and the study of 
radiations. ; 

Two high voltage electrostatic generators 
are being built. A considerable measure of 
compactness has been achieved by enclosing 
each machine in a pressure vessel insulated 
with compressed nitrogen up to a pressure of 
400 Ib per square inch. The first generator, 
which is to be used for accelerating electrons, 
is designed for a voltage of 2,000,000V. The 
second machine is intended for accelerating 
protons as well as electrons, and will be built 
for a voltage of 5,000,000V. 

In the second section of the Blackheath 
Lane laboratory a number of synchrotrons 
are being developed. The first equipment, 
which is illustrated herewith, is designed to 
accelerate electrons to an energy level corres- 
ponding to 30,000,000 electron volts. This 
synchrotron is air blast cooled. Three similar 
machines are being built. One is for use by the 
Atomic Energy Research Establishment at 
Harwell, and the other two are for the Medical 
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Research Council at Hammersmith and for 
Cambridge University, for the treatment of 
cancer. A larger synchrotron developing 
140,000,000 electron volts is being built for the 
Clarendon Laboratory at Oxford. Develop- 
ment work is in progress to improve the design 
of synchrotrons by increasing the yield of 
particles and X-rays and by reducing the weight 
and dimensions of the machines to make them 
more suitable for use in therapy. The impulse 
equipment that is being erected in the third 
section of the laboratory is designed to generate 
heavy current discharges at 1,000,000V for 
producing very short pulses of electrons or 
X-rays. 

A separate section will be devoted to the 
development and application of apparatus 
for measuring the radiations produced by the 
new equipment, which is being used for research 
in nuclear physics: This work has not yet been 
transferred from the laboratories adjoining the 
Stafford works. An interesting development 
with a bearing on this class of work is the remote 
visual monitoring system that has been devised 
for studying processes which take place in a 
separate room from the operator. Dangerous 
or inaccessible processes can be scanned by an 
orthicon image converter through a cable link 
and observed on a television display. 


(To be continued) 





The Use of Concrete on the 
G.W.R. 


ConcrETE has been used fairly extensively 
by the railway companies of this country for 
many years, and with the present shortage of 
timber, bricks and steel, its use has been con- 
siderably extended. This fact is generally 
known but it is not until a visit has been made 
to one of the depots concerned with this class 
of work that the great extent to which concrete 
has now been adopted by the railways can be fully 
appreciated. We recently visited the Taunton 
depot of the Great Western Railway Company, 
where we were shown a selection of the 200 
or more standard articles now being made in 
concrete, and some of the special work the 
company is now carrying out in this material. 
The standard articles include very large num- 
bers of such things as signal roller blocks, 
building blocks, block sleepers, platform cop- 
ings, &c. The special work covers a variety 
of types of bridges, supports for verandah 
roof coverings, &c., which are specially made 
in interlocking precast reinforced concrete 
sections ready for rapid erection on site. 

This depot started in a very small way 
some fifty years ago with two masons. With 
the extensions which have been made to it 
from time to time it now covers a site of 10 
acres, employing 150 men. Its present lay- 
out is not particularly satisfactory and the 
depot is scheduled for complete reconstruction, 
in which it will be remodelled and equipped 
with modern buildings and plant. Notwith- 
standing the difficulties imposed by an unsatis- 
factory lay-out the methods of production 
and control are based on the latest practice, 
to ensure that the articles made are to the 
highest standards. 

Some 2000 tons of concrete goods are 
produced annually, the principal mixes used 
being 1:14:3 and 1:2}:4, with,a water- 
cement ratio of 0-53. The aggregates used 
are jin to }in chippings and washed sand 
fsin down. For emergency work required at 
short notice, “‘Ciment Fondu”’ is used. Very 
close control is exercised and laboratory tests 
of mixtures prepared in the four main mixing 
plants are made at frequent intervals through- 
out the working day. A particular feature 
is made of laboratory control and all materials 
used in the depot are fully tested prior to issue, 
In addition to its normal work in connection 
with production, this laboratory also does a 
fairly large amount of research work on new 
materials. Any new material or process likely 
to improve the efficiency of the depot’s pro- 
ducts is carefully investigated and put through 
exhaustive tests prior to its adoption. 

Practically. all of the standard articles 
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produced in the depot are cast in conerey 
moulds and timber forms are only |i} fe 
special work. Large sections are casi in te 
laid directly on concrete aprons which Pm 


first coated with a film of cheap lubricating 
oil to prevent adhesion. A coating of this ai 
is also applied, prior to filling in a!| 


Moulds 
and forms, and its use dispenses \ith 3 
necessity for paper or any other form ./f lining 
to prevent adhesion. Concrete is lei: to gy 
for twenty-four hours after pouring, t!: moulds 
are then turned out or the forms rem ved ay 
the articles are left to cure for twe: Y-tight 


days. For the first week of the curin + peri 


the articles are covered with wet hess! n, afi 
which they are exposed to normal atu ospheric 
conditions. 

Probably the largest and* most in oresting 
part of the work at the depot is the 1 .king 


bridges in precast sections, which |1as beep, 
developed to a considerable extent. An oy. 
standing piece of such work was com leted 5 
few months ago, when a three-span 0, orbridge 
105ft long was made to replace an existing 
structure at Kerry, in Monmouthshire. 4; 
the time of our visit the sections of an unde. 
bridge to be erected at Aberdare were in course 
of construction. Some of these sections weigh 
up to 32 tons each. The bridge carries two 
running lines and has three spans, 20ft, 234 
and 23ft long. In making the precast nits 
for these bridges it will be appreciated that 
considerable care has to be taken over eyery 
detail, and a high degree of accuracy jis 
essential in making the forms, in order that the 
relevant parts shall lock together without 
difficulty during assembly on site. In the 
heavier sections attachments for lifting are 
incorporated in the reinforcement and are 
cast in the body to form eventually part of the 
structure. The reinforcement ofeach section 
is carefully designed and each _ individual 
piece is drawn to full scale on large boards, 
On these boards the order of bending and 
assembly of the reinforcement is indicated in 
distinctive colours and the boards are used 
to guide the steel benders and erectors in 
their work. 

Much development work has been carried 
out at the depot in order to introduce concrete 
in every possible form to replace materials 
in short supply. Space does not permit a 
full list of the articles being made with this end 
in view, but a typical instance is a new form 
of triangular, hollow, concrete block designed to 
replace bricks. These blocks are 2ft 3in long, 
lft high and taper back to a depth of lft. 
They can be placed dry and have been used 
with success by the company to form the 
facings of retaining walls. Huts of 6ft, 8ft 
and 12ft span, which can be built to any 
length in increments of 2ft 4in, are made in a 
series of standard components designed for 
quick and easy erection. Platforms, bridge 
decking, slabs, &c., in a range of standard 
types and sizes, together with many similar 
articles have also been developed to eliminate 
the use of timber in large quantities. 


—_——_>—_—_—_- 
EXPERIMENTAL AIR CIRCULATION FANS IN 
UNDERGROUND Stock.—The London Passenger 


Transport Board is experimenting with the use of 
electric fans for air circulation in underground 
rolling stock. A car fitted with these fans began 
operation on the Bakerloo Line between Stanmore 
and the Elephant and Castle, on October 23rd. 
The fans, of which there are four in the car, are 
let into the roof; each is enclosed in a casing 
with fixed peripheral blades, the rotation of the 
fans proper not being visible to passengers. The 
Pp se of the fans is to circulate the air already 
in the car, since they are intended to improve air 
conditions while the car is in tunnels and not for 
ventilation while the train is running on open 
sections. Controlled from the guard’s position m 
the car by a switch, the fans are brought into 
operation when the train enters the tunnel section 
of the Bakerloo Line at Finchley Road. At pre:ent 
they are only being used when running in the south- 
bound direction, that is, while the fitted car 
the rear (guard’s) car of the train set. The exper! 
mentally fitted car is being run daily in ordinary 
service, so as to assess passenger reactions to the 
use of fans as a means of improving the atmo 
sphere in underground trains during peak hours 
before their further use is considered. 
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An Interlock Guard for Milling 


Machines 


—ECH NICAL developments in the design and 

performance of milling machines have, in 
recent years, greatly extended their use. During 
the war this wider use was reflected in a con- 
siderable increase in the number of accidents 
which occurred. Consequently, the Chief 
Inspector of Factories appointed a technical 
advisory committee, including both manufac- 
turers and users, to examine the whole problem 
of safeguarding milling machines, The variety 
of types of machines used in industry and the 
varying operations performed on them rendered 
the investigation a difficult one. Initially, 
therefore, the committee concentrated its 
attention on the most widely used class of 
machines which are normally engaged on repeti- 
tio work, and an interim report embodying 
their recommendations in this limited field has 
already been issued.* 

It can be stated at once that the present 
standard of fencing, based on the Horizontal 


























Milling Machine Regulations, 1928, is capable 
of improvement, since serious accidents con- 
tinue to occur on machines which comply with 
the statutory specification for protection, 
Careful analysis of reports shows that the 
majority of accidents occur on the simpler 
types of machines operated by unskilled or 
semi-skilled labour. Such machines lend them- 
selves to straightforward conceptions of fencing 
which should receive consideration in the jig 
and tool design office as an integral part of the 
production scheme. Proper consideration of 
safety measures at that stage is most important. 
Besides the primary matter of the guarding 
of cutters, such matters as machine control, 
swarf removal and coolant supply have all 
to be taken into account. 

Records of accidents have been kept by the 
Factory Department for many years; these 
show that in 1942 accidents on milling machines 
reached a peak figure of 1706, While contact 
with cutters in motion is the outstanding danger, 
accidents were also caused by such dangerous 
practices as attempting to remove swarf by 
hand, gauging work near running cutters, and 
adjusting coolant pipes with the machine in 
motion. Such personal factors as the wearing 
of gloves and loose garments have also been 
responsible for accidents. The interim report 
also mentions a variety of miscellaneous causes 
such as unsuitable lighting, accidental knocking 
of push buttons, starting the machines inad- 





* Ministry of Labour and National Service, Interim 
Report of the Committee on the Safeguarding of Milling 
Machines (H.M. Stationery Office, 1947; 1s. 6d. net). 


vertently, awkward placing of control levers, 
causing operators to reach over running cutters, 
and so forth. 

There are three distinct types of guards: 
fixed, automatic and interlock, each of which 
has its merits under given conditions. In many 
instances, particularly where fixed guards are 
impracticable, the interlock guard has certain 
advantages over other forms of protection. The 
interlock guard is constructed as a unit, and, as 
its name implies, is interlocked with the driving 
mechanism so that the cutter cannot be set 
in motion when the guard is open. An interest- 
ing example is the guard designed by Mr. F. G. 
Baldock, works engineer of the Union Works 
of the General Electric. Company, Ltd. In 
this arrangement, as illustrated herewith, the 
cutter and table of the milling machine are 
entirely enclosed in a cage, which, when open, 
gives the fullest acceis to the work so that the 
operator has complete freedom in setting up 


INTERLOCK GUARD ON A MILLING MACHINE 


his work, checking progress, gauging, changing 
cutters, removing swarf, and so forth. 

As shown in the accompanying engravings 
the guard consists of a framework bolted to 
the traversing table and has two sliding portions, 
one at each side of the arbor. Each sliding 
portion comprises a front screen and a side 
screen hinged together, while the side screen is 
itself hinged to the rear vertical corner. The 
front screens are constrained to slide easily 
in upper and lower grooved plates. The back 
of the guard consists of overlapping ‘‘ Perspex ” 
panels which slide back and forth with the 
travel of the table, A pneumatic switch starts 
and stops the driving motor and, as described 
below, the act of closing and latching the screens 
completes the air supply circuit to the switch, 
so that the motor runs when the guard is 
closed and is braked immediately the guard is 
opened, 

The pneumatic system comprises flexible 
air pipes supplying compressed air to horizontal 
metai pipes secured along the tops of the two 
front screens. These pipes terminate in Schrader 
couplers at the junction of the front screens ; 
one of the couplers can be seen in the right 
hand engraving. As soon as the front screens 
are closed and latched these couplers engage 
with two nozzles projecting sidewards from the 
front end of a metal pipe running across the 
top of the frame from back to front and rigidly 
secured to it. The rear end of this pipe is 
connected to a cylinder in which runs a spring- 
loaded plunger. When the front screens are 
closed, compressed air passes through the 
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couplings into this pipe and hence into the 
cylinder behind the machine, driving the plunger 
forward against a compression spring, thereby 
releasing a brake and switching on the driving 
motor. 

To render the guard fully interlocked and to 
prevent any inadvertent or intentional misuse, 
the pipe carrying the compressed air to the 
pneumatic control gear has two pipes branching 
off from it at right angles, midway along its 
length. Until both of these exhaust pipes are 
closed no air will reach the pneumatic cylinder. 
The closing of the side screens effectively seals 
the exhaust tubes. Thus, the air supply circuit 
to the motor and brake control gear is broken 
at four points: one on each of the front 
screens and one on each of the side screens, 
and until these are sealed—which can only be 
done by closing both halves of the guard—it is 
impossible to release the brake or start up the 
driving motor. From what has been said it 
will be seen that the opening and closing of 
the guard serves to stop and start the driving 
motor so that the operator is not troubled 
with having to throw over a starting lever or 
press a push button. An important provision 
is that the opening of the guard not only stops 
the driving motor, but also applies a brake 
so that the arbor cannot run on its own 
momentum but is instantly brought to rest. 
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The guard just described is suitable for use 
with milling machines with individual motor 
drive, but it can just as easily be adapted for 
use with machines driven from line shafting. 
In this case the pneumatic control is arranged 
to operate a striking gear which throws the 
driving belt over from the loose to the fast 
pulley when the machine is to be started up. 
Opening the guard exhausts the air pressure, 
as before, and the compression spring asserts 
itself, throwing tho belt over on to the loose 
pulley. 

While the interim report describe3 the pur- 
pose and advantages of various types of milling 
machine guards, it is interesting to notef 
that the committee has found that the inter- 
lock guard offers ‘‘ the most reasonable solution 
to the fencing problem” in many instances, 
such as operations involving large diameter 
cutters used singly or in pairs, deep milling 
on intricate workpieces, end or face milling, 
and similar examples frequently met with in 
repetition work. 


a 


Price or Atumintum.—The Minister of Supply 
announces that, as from November 6th, the price of 
virgin aluminium in notch bar form has been 
increased from £80 to £82 103. per long ton, delivered 
into consumers’ works. The increase in price 
reflacts the additional cost of metal in notch bar 
form. 





t Loc. cit., page 10. 
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RIVER BOARDS BILL 


Tuts week the text of the River Boards 
Bill, which it is hoped will be passed by 
Parliament during its present session, was 
issued. Under that Bill, River Boards will 
be set up to take over from existing bodies 
functions concerned with drainage, fisheries, 
and the prevention of pollution throughout 
the whole areas of river catchments. How 
big a change is thus contemplated can be 
assessed by taking the River Trent as an 
example. A Board appointed for that river: 
would take over the work of one fishery 
board, one catchment board with twenty-nine 
internal drainage boards, and no less than 
sixty-three authorities responsible in different 
areas for the prevention of pollution. The 
provisions of the Bill closely follow the 
recommendations of the Third Report of 
the Central Advisory Water Committee 
which was issued in 1943, and no doubt in 
fixing the boundaries of the areas under the 
control of the various Boards the Ministers 
concerned (those of Health and of Agricul- 
ture and Fisheries) will again follow the 
recommendations of that Committee. Since 
the recommendations of that Committee 
were accepted by the wartime Coalition 
Government, as announced in a White Paper 
on “A National Water Policy,” published 
in 1944, the Bill is presumably assured of 
unopposed passage through the House 


though not necessarily without amendment 
in detail. 
From about the middle of last century 
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onwards almost every Commission, Com- 
mittee or other body that has examined 
pollution prevention, drainage, fishery control 
or the usage of rivers has criticised the 
multiplicity of bodies concerned. It has 
again and again been recommended that each 
of these matters should be brought under 
unified control for whole river basins, or 
that all of them should be brought under 
such unified control. Some bodies, indeed, 
went further and desired to see set up some 
form of central rivers authority with control 
over all the rivers of this land. Under the 
present Bill the Thames Conservancy Board 
and the Lea Conservancy Board remain 
unaffected except in so far as the Ministers 
concerned take powers to set up River Boards 
for their areas at a later date if they think 
so fit. In effect, the Thames Conservancy 
Board has already much the same powers 
and responsibilities as those which are to 
be placed in the hands of the new Boards. 
It is, indeed, the success of that Board in 
satisfactorily co-ordinating all its varied 
functions that constitutes one of the strongest 
arguments for setting up the new bodies 
for all the rivers of this country. The con- 
stitution of the Lea Conservancy Board and 
the control of that river are somewhat 
differently organised. But fully co-ordinated 
control has been achieved and it is no doubt 
felt undesirable merely for the sake of uni- 
formity to interfere with an organisation that 
is functioning satisfactorily. Powers are 
taken under the Bill, again as recommended 
by the Central Advisory Water Committee, 
for the Ministers to transfer certain naviga- 
tion functions to a Board if it seems desirable. 
For the protection of fisheries the powers of 
the Boards will extend into tidal waters, 
and for the prevention of pollution they will 
similarly extend into such waters if those 
of the bodies taken over already did so. 
The Ministers already have powers to extend 
control into the tidal waters of other rivers 
for the prevention of pollution if it seems 
desirable. Civil engineers have for many 
years pleaded the desirability on the score 
of conservation of water supplies and for 
greater security in the planning of engineering 
schemes that river flows and catchment 
rainfalls should be recorded for all rivers. 
The new Boards will be required to keep such 
records, and to note what amounts 
of water are abstracted from and what 
quantities of effluent are discharged to the 
rivers that are their concern. But under the 
provisions of the Bill no change is made in the 
laws affecting pollution, drainage or fisheries, 
and the powers of the Boards will in general 
be no greater than those of the bodies 
whose functions they take over. 

Since no change of the laws affecting rivers 
is contemplated, and since the change that 
will take place under the provisions of the 
Bill is mainly administrative, it might seem 
at first sight that the work of engineers is 
but little affected except in the sense that 
to have dealings with a single authority is 
far more convenient than to have to nego- 
tiate with many. In fact, however, as the 
Federation of British Industries pointed out 
in giving evidence before the Central Advisory 
Water Committee, “industry has not very 
much to gain and may, indeed, have some- 
thing to fear from the restrictions on their 
activities if new Boards are set up.” For 
undoubtedly one of the objects oi setting 
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up unified Boards is to ensure more effectiy, 
application, in particular, of existing lay, 
against pollution. It is to be hoped that in 
their efforts to improve the state of rive, 
the new Boards will adopt persuasion an 
endeavour to obtain the co-operation of 
industrial firms rather than resort to legal 
force. They will be aided in takiny gy, 
action by the fact that an obligation wa 
laid upon sanitary authorities in 1937 
receive and dispose of industrial ¢ ‘iluent, 
in their districts and by the furth:r fag 
that, being able to afford to maintair. scien. 
tifie staffs and being no doubt in clos 
contact always with the Water Pollution 
Research Board they will be in a position 
to offer advice both to industrial work 
and the smaller sanitary authorities Upon 
the treatment of difficult effluents. Lxperi. 
ence may eventually show that stiffening 
of the law may be necessary to protect 
those who wish, so far as it is economically 
possible, to reduce pollution, from any 
minority concerned only to find some means 
of evading the law. But it is a wise omission 
that no change should be made at the present 
stage. There remains, of course, the rather 
intractable problem of the pollution of tidal 
waters, a matter in which the new Boards 
must take an interest because of the extension 
of their fishery protection functions into those 
waters. The problem is not, however, one con- 
cerned wholly with migratory fishes. Where 
tidal waters penetrate into towns or where 
there are nearby seaside resorts pollution 
becomes a matter of public health. {t may, 
too, give deep concern to port and harbow 
authorities. Yet where wholly intractable 
effluents for the purification of which no 
economic means have yet been discovered 
are concerned what can be done? In 
many industrial areas there is no place 
other than the estuary in which such works 
can reasonably be sited. It is a problem 
about the solution of which the new River 
Boards may eventually have interesting 
advice to offer. 


INCENTIVES AND HUMANITY 


AS we begin our descent deeper into the 
pit of austerity as a consequence of the 
economic crisis, the Government upon one 
hand encourages industry to utilise systems 
of wage incentives, and upon the other, by 
further restricting home supplies, reduces 
the value of such incentives. For there can, 
we think, be no doubt that wage incentives 
are proving now far less effective in stimulat- 
ing output than they were before the war. 
It is not the mere weight of the wage packet 
that stimulates output. What money can 
buy is the real stimulus. The worker, like 
other members of the community, desires 
to own a house, to furnish it and from time 
to time to add to its adornments. He wishes 
to clothe himself well and to ‘clothe his 
children even better. He wishes to have 
plenty to eat. All these desires are of primary 
importance. Only less important is the hope 
eventually to own a motor-cycle or a car, 
or to have better equipment to indulge in a 
favourite sport or pastime. Lastly, he 
endeavours to keep a little money over with 
which to buy entertainment, tobacco, and 
drinks, or to indulge in a small gamble on a 
horse, a dog or some footballers. But it is 
from the items in that final group that 
economies are made if money begins to run 
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sort. ‘hose are the things he values least. 

Under present circumstances, when houses 
gre almost unobtainable, furniture, clothes 
and food all rationed, and motor vehicles 
garce and expensive, it is unfortunately 
true that it is only upon the relatively less 
desirable things that money can be easily 
spent. If an extra hour of work means so 
much the more towards a bedroom suite 
that the wife has set her heart upon, then a 
men will “ go to it.”’ But is the effort worth 
while if it merely means an extra half-crown 
to be put on the football pools ? 

According to the Government, controls, 
rationing, and the shortage of goods in the 
shops are all necessary consequences of the 
country’s economic situation. For certain 
reasons we feel dubious upon the point of 
that necessity. But that, as Kipling would 
have said, is another story. The fact is 
that even under austerity conditions systems 
of payments by results do continue to have 
some incentive effect. Yet even though 
they continue to be effective we should not 
be blind to their disadvantages. Whether 
or not it was originally foreseen that wage 
incentives would have such a consequence 
they do in fact tend to create an unfortunate 
form of competition between workers. In 
those distressing inter-war years when unem- 
ployment was endemic, that competition 
seemed to the workers particularly acute. 
They felt that any of their fellows encouraged 
by the wage system substantially to increase 
his output endangered their own security. 
For in days of industrial over-production 
his improved productivity, whilst benefiting 
the firm, seemed to threaten to throw one 
or more of his companijéns out of work. 
In theory, payment by results raised output, 
reduced costs and price and increased sales. 
In practice human nature rebelled. Restric- 
tive practices were adopted in the shops 
either to prevent the energetic worker pro- 
ducing as much as he might or to ensure that 
no one was thrown out of work if he did. 
That disadvantage of a wage incentive 
system, it seems, might be removed, at least in 
part, by the adoption cf a plan described by 
Mr. Woollard in the columns of the Sunday 
Times. Under that plan, which works in 
conjunction with a system of payment on 
a straight piece-work basis each man 
in a factory is given a production target 
for each week. Once that target has 
been reached and whatever the time 
of day or day of the week the man is 
free to go home. Thus increased leisure 
is used as an additional incentive to rapid 
output. Moreover, the fellows of an ener- 
getic workman are partially relieved of 
their fears that in producing at a high rate 
he may be endangering their jobs. According 
to Mr. Woollard, the system causes the men to 
take an interest much more lively than usual 
in finding means for improving output. 
This ‘leisure’ incentive is clearly par- 
ticularly applicable to present-day condi- 
tions when monetary incentives have lost 
much of their force. But it is doubtful 
whether it could be applied to all types of 
engineering works. 

It is one of the prime objects of good 
Management to create amongst the men a 
pride in the products of the firm and a 
sense of association together in the doing 
of a worth-while job. That valuable spirit 
is to be found in many, probably the 
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majority, of engineering works. But it is 
worth noting that a conventional system 
of payment by results does nothing to 
encourage it. Its appeal is purely selfish. It 
is directed only to the individual acquisitive 
instincts of the men. The situation of the men 
in a factory therefore is very different from 
that of the members of an army “ section ”’ 
in which the skill of one man, say as a marks- 
man, benefits all his fellows by helping to 
protect them from the fire of the enemy. 
Each member of such a section is likely to 
excel his fellows in some quality from which 
the whole group benefits. A strong tie of 
comradeship is thus built up leading to a spirit 
not of competition but of emulation. By 
increasing the prosperity of a factory 
systems of payment by results do, of course, 
cause the energetic work of individuals to 
benefit the whole of those employed. But 
that consequence is by no means obvious to 
the less efficient men in the shops. How 
greatly the spirit of comradeship, besides 
the productivity of the works, could be 
improved could an incentive to effort be 
devised which, besides adequately rewarding 
the energetic, would also obviously, imme- 
diately and substantially, though not neces- 
sarily monetarily, benefit all those who 
worked in the same shop or at the same job ! 





Obituary 
ERNEST HINKLY SALMON 


CIvIL engineers and naval architects 
who are interested in the design, construc- 
tion and operation of floating docks, will 
learn with deep regret of the death, on 
October 2lst, in King George’s Hospital, 
Ilford, of Dr. Ernest H. Salmon, the sole 
partner in the firm of Clark and Standfield, 
floating dock engineers, of 11, Victoria 
Street, Westminster, London, 8.W.1. 

Dr. Ernest Hinkly Salmon, who was 
sixty-seven years of age, received his general 
education at the East London College of 
the London University, in which he studied 
from 1892 until 1895. From the latter year 
until 1905 he attended evening classes at 
the college and gained in 1905 his B.Sc. 
Degree in Engineering with First Class 
Honours. In later years he was awarded 
his D.Sc. Degree. 

From 1898 until 1903 he was with Mr. 
B. Morley Fletcher, A.M.I.C.E., and obtained 
practical engineering experience in the draw- 
ing office, and in connection with construc- 
tional steelwork, mechanical . engineering 
work and testing. 

In 1903 he joined the firm of Clark and 
Standfield, floating dock engineers of West- 
minster, as designer and calculator, and 
from that date was responsible for the design 
and the calculations concerning stability, 
strength and pumping equipment for the 
many floating docks for all parts of the world 
which were entrusted to the firm. One of 
the outstanding docks in the 1905-1907 
period was that constructed for Hamburg, 
which had a lifting capacity of 35,000 tons. 

In 1919, on January Ist, Dr. Salmon was 
admitted into partnership of Messrs. Clark 
and Standfield, his co-partners being, at 
that date, Mr. Lyonel Edwin Clark, M.I.C.E., 
M.I.N.A., and Mr. Sydney Francis Staples, 
M.1.C.E., M.I.N.A. Mr. Clark died on 
July 17, 1929, and when Mr. Staples died 
on August 11, 1932, Dr. Salmon was left 
the sole partner in the firm. 

He was the author of two standard works 
on structural engineering. His ‘‘ Materials 
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and Structures,” was published in two 
volumes, the first on ‘“‘The Elastic 
Strength of Materials,” the second on 
“The Theory and Design of Structures.”’ 
The other book was on “Columns.” 
Among his papers we may recall that given 
to the Institution of Mechanical Engineers 
in 1921 on ‘‘The Machinery of Fioating 
Docks,” and that presented to the Institu- 
tion of Civil Engineers on January 27th, 
in collaboration with Mr. Wentworth-Sheilds, 
on the Southampton Floating Dock, which 
has a lifting capacity of 60,000 tons. 

In 1927 Dr. Salmon wrote for the Institu- 
tion of Civil Engineers a paper on ‘‘ Charac- 
teristic Points,” which was later published 
as Selected Engineering Paper No. 46 by 
the Institution. It is a further application 
of Professor G. Claxton Fidler’s theory of 
characteristic points and deals with the 
bending of continuous beams, which he 
later extended to portals and other struc- 
tures.. Dr. Salmon joined the Institution 
of Civil Engineers early in his career and was 
a valued member of the Institution. His 
main work was, of course, connected with 
the design of floating docks and from the 
time he joined his firm until his death designs 
for no less than 100 floating docks were 
completed for shipbuilders in this country 
and abroad, and for dock authorities all 
over the world. For many years he was 
Lecturer on Advanced Structural Engineer- 
ing at Battersea Polytechnic. At the out- 
break of war in 1939, Dr. Salmon was 
asked by the Naval Construction Depart- 
ment of the Admiralty, under Sir Stanley 
V. Goodall, K.C.B., Chief Naval Constructor, 
to assist the department, and he did a good 
deal of work for the Admiralty on the 
design of floating docks. In his paper on 
** Admiralty Floating Docks: Construction 
During the 1939-1945 War,” read before 
the North-East Coast Institution of Engi- 
neers and Shipbuilders, in December, 1946, 
Mr. F. Hickey, R.C.N.C., paid a warm tribute 
to the work done by Dr. Salmon in con- 
nection with the design of the steel and 
reinforced concrete docks for Admiralty 
service. Perhaps the greatest authority 
on structural problems connected with the 
design of floating docks, Dr. Salmon will 
be long remembered for his quiet, friendly 
and helpful manner, which endeared him to 
all those who were privileged to know him 
well. 





Three Train Collisions 


Dur1neG a thick fog in the south London area 
on the evening of Thursday, November 6th, 
six persons lost their lives in two train collisions 
which occurred on the Southern Railway. 
The first of these accidents took place when the 
5.16 p.m. train from Waterloo to Chessington, 
crowded with rush-hour passengers, collided 
with the 4.45 p.m. train from Holmwood to 
Waterloo at Motspur Park. Four persons 
were killed and thirty-four were injured when 
two coaches of the down train overturned and 
others were derailed. In the second accident, 
which took place at Herne Hill, the 4.15 p.m. 
Ramsgate to Victoria steam train collided with 
a Holborn Viaduct to West Croydon electric 
train. As a result of the collision the front 
coaches of the electric train were overturned 
and part of one coach was left suspended over 
the parapet of the embankment outside Herne 
Hill station. In this collision two people lost 
their lives and twenty-six were injured. Ina 
third accident on the same evening some 
thirty passengers were slightly injured on the 
London, Midland and Scottish Railway, when 
a passenger train from Rugby collided with 
a parcels train just outside Euston station. 
Both engines and several coaches were derailed 
in this collision. 
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Internal Stresses in Metals and Alloys 


No. IV—(Continued from page 433, November 7th) 


HE final session of the Symposium was 

held on Thursday afternoon, October 16th, 
Dr. H. J. Gough, F.R.S., being in the chair, 
and Dr, N. P. Allen (National Physical 
Laboratory) acting as rapporteur. There 
were six papers in Section (b) of the main 
subject, ‘‘ Effects Associated with Internal 
Stresses,”’ viz., “‘ Macroscopic Effects.” 

Dr. Allen, summarising the papers, said 
they dealt generally with the effects on 
metals and alloys of those internal stresses 
which were broadly distributed through the 
mass of the metal in such a way that there 
were some large regions which were, on the 
average, in tension, and other large regions 
in which a balancing average compressive 
stress existed. These were the macro or 
‘* body ”’ stresses, as distinct from the micro 
or “‘textural”’ stresses which were dealt 
with at the morning’s session. In dealing 
with these papers, he said it would be 
necessary also to refer to certain points 
taken from papers which had already been 
discussed. 

He pointed out that the effects of internal 
stresses as such upon the metal wére not 
different from the effects of external stresses, 
and that many of the effects associated with 
internal stress were effects upon the com- 
ponent as a whole that were derived from 
the circumstance that there must at all 
times be a balance of tensile and compressive 
stress within the body. In many ways the 
most important of these effects was instability 
of dimensions. This was demonstrated by 
distortions which took place whenever 
material was removed in machining, and 
these distortions were, of course, the basis 
of the mechanical methods of measurement 
of stresses described in Ford’s paper (Section 
I). Similar distortions might also occur, 
without any machining, with the passage of 
time or with alterations of temperature. 

Reference was made in the paper by 
Professor O'Neill to the present series of 
papers and in the paper by the Technical 
Council of the Institute of British Foundry- 
men in Section II to the weathering of 
castings, and this was carried out with the 
idea of attaining stability of dimensions 
rather than of removing the internal stresses, 
which it certainly did not do. When slow 
alterations of dimensions took place, there 
was always the possibility of constitutional 
change being the cause, and the effective- 
ness of so-called stress-relieving treatments 
of iron and steel castings—and of similar 
treatments applied to such components as 
hardened steel gauges at low temperatures 
round about 150 deg. to 250 deg. Cent.— 
might simply be due to the fact that they 
permitted changes to occur in a few hours 
which otherwise would -take place over a 
period of years. It would be valuable to 
discuss to what extent the additional 
stability obtained by these treatments was 
due to actual removal of internal stress, 
and in this connection a comparison of the 
data in the Foundrymen’s paper on the 
stress-relieving treatments employed for iron 
castings, and the reason for their use, with 
the data on the temperatures at which stresses 
were removed, would be of interest. Mr. 
Oliver had confirmed on the previous day 
that the main object of low-temperature 
treatments was often to secure stability, 
but we had not at all defined the conditions 
which were necessary to give stability 
with time. 


Professor O'Neill gave some very striking 
examples of the distortions produced by 
internal stresses developed during cooling, 
but perhaps more interesting from the engi- 
neers point of view were the deflections of 
rotating turbine shafts when heated, reported 
in the paper in the previous section by Caplan, 
Jolley and Reeman. These might apparently 
be due to slight relief of internal stresses 
or to the stresses occasioned by slight local 
differences in coefficient of thermal expan- 
sion. In either casé, it was of interest to 
note how small were the stress differences 
which caused appreciable deflection of the 
shaft. Dr. Sykes and Mr. Benson had 
raised a very important issue on the pre- 
vious day when they pointed out that in 
rapidly moving machinery the stresses due 
to distortion might be far more dangerous 
than deficiencies of mechanical properties 
brought about by stress relieving treatment. 

In his paper on “ Residual Stresses in 
Beams after Bending,” Mr. Forrest had 
pointed out that when stresses approaching 
the proportional limit of the material were 
present, a body might become unstable 
in the sense that a small load applied in a 
suitable direction might cause permanent 
plastic deformation. This was a special 
case of the lowering of the elastic limit which 
the presence of internal stresses brought 
about, which in turn was an important 
factor in the increased damping capacity 
or internal friction mentioned in Mr. King’s 
paper. It came out very strongly, however, 
from the papers submitted to the Symposium, 
that the effect of internal stresses of the 
type now being discussed on mechanical 
properties, could not be described without 
reference to the distribution of the internal 
stresses in the component in relation to the 
distribution of the stresses which were 
imposed by the external loading of the 
article. Sopwith, in his paper on _pre- 
stressing of helical springs, and Mr. Warren, 
in his paper on auto-frettage, had shown 
that if the internal stress could be arranged 
so as to be of opposite sign to the applied 
stress at the important points, the elastic 
limit of the component could be raised to 
an important extent, and that the increased 
load-carrying capacity of the component 
could be relied upon in service. Professor 
O’Neill, however, had raised an important 
question concerning the permanence of 
internal stress systems set up in various 
ways, pointing out that they might be 
modified by repeated loading, malleting, 
and so on. 

In this connection, although it referred 
to glass, the paper by Mr. Hynd on the pre- 
vious day was of great interest, since it 
emphasised the importance of avoiding 
tensile stresses at the surface and the great 
danger of having stress systems which could 
not be relieved by simple distortions of the 
component. Professor O’Neill’s paper con- 
tained several examples of the intentional 
use of internal stresses in railway practice 
for structural purposes, and many examples 
of internal stresses arising unintentionally. 
It was noticeable that whenever trouble 
arose—for example, fatigue cracks connecting 
the head and web of a rail, or in axies in 
the neighbourhood of shrink fits, ‘“‘ cupid’s 
bow” fractures in wrought solid wheel 
discs, or fractured welds in tyres—it was 
a tensile stress that was to blame, and that 
in the case of wheels shrunk on to axles, 
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surface rolling of the axles, which presum. 
ably put the surface into compression 
effected an improvement. . Professor Q’Ngjjj 
also drew attention to the improveinent of 
fatigue resistance of spring plats sho 
blasted on the tension side so as to produce 
surface compressive stresses, an i:nproye. 
ment which was confirmed by Mr. Humfrey 
but it was necessary, said Dr. Allen, { 
draw attention to the fact that at loast one 
speaker on the previous day felt ticre was 
more to be known on this matter. 

Cracking under the influence of ‘nterna| 
stresses was usually associated wit\: rapid 
fluctuations of temperature and stec) tem. 
perature gradients, as in casting, quonching 
and welding. In view of the ductility of 
most metals, the question general!) arose 
whether the fault was due primarily to undue 
stress, or to lack of ductility—or want of 
some other property—in the metal. This 
was discussed in relation to the hot tearing 
of steel castings by Dr. Elliss, who came to 
the conclusion that much could be done by 
control of composition to reduce the hot 
tearing susceptibility of the steel, and this 
matter was also dealt with in relation to the 
cracking of welds by Mr. Weck, who 
was of opinion that high internal stress 
could not of itself produce brittle fracture 
in steel, but that some fault in design or 
inadequacy of the material must be present 
when brittle fractures occur. In this con. 
nection, the two papers on the stress system 
causing hard zone cracking in welded alloy 
steels by Dr. Wheeler, and on delayed 
cracking in hardened alloy steel plates 
by Messrs. Bucknall, Nicholls and Toff, 
were pertinent. Dr. Wheeler produced 
evidence to show that when an alloy stee! 
cracked, as it not uncommonly did, in the 
hardened zone next to the weld, it was the 
strongest part of the metal that cracked 
and that the measurable macro-stresses 
were far below the measurable strength of 
the material, It was therefore concluded 
that the micro-stresses accompanying the 
formation of martensite were the real cause 
of failure and that the microscopic cracks 
resulting from these stresses were merely 
extended by the macro-stresses in the weld. 

The paper by Mr. Bucknall and his col. 
leagues arose from the sporadic cracking in 
store, and in welded structures, of hardéned 
alloy steel plates. The cracking occurred 
after considerable periods of time, and stress 
corrosion was suspected, but preliminary 
investigation showed that though high 
internal stresses were undoubtedly present, 
the phenomena could only be explained if 
the hardened steel were to possess the pro- 
perty of being unable to sustain indefinitely 
a stress which it could carry for a consider- 
able time and, moreover, if different steels 
were to differ appreciably in this property. 
After some trials, a test was found which 
would reveal this property: A conical dise 
of a steel under examination was pressed 
flat against a rigid steel plate. After a time, 
the dise would crack radially, sometimes 
slowly and sometimes with quite startling 
suddenness. The tendency to crack varied 
considerably with the hardness of the steel 
and with the way in which it had been 
hardened and, as was expected, steels with 
similar hardnesses could vary enormously 
in their susceptibility to cracking. A good 
deal of work was done on the behaviour of 
steels of different compositions but. the full 
results of this extensive investigation could 
not be given at the moment owing to lack 
of time. They did, however, give some 


general impressions of the trend of the 
results. It was shown that the first sign of 
cracking was the appearance of a radial 
groove ; 


if the specimen was sectioned at 











Nov. 14, 1947 


this stage there would be found to be a 
crack in the centre of the plate, not extend- 
ing to the surface. This, curiously enough, 
was not the place where the calculated stress 
on the dise was highest, and the reason why 
this mode of cracking should be adopted, 
said Dr. Allen, was not clear. The mode 
of cracking would, however, appear to pro- 
yide conclusive evidence that corrosion 
was not involved. 

The remaining papers of this group, 
continued Dr. Allen, dealt with stress cor- 
rosion cracking. Mr. Keating gave an 
admirable general survey of the phenomenon 
as encountered in many materials and clearly 
sympathised with the suggestion that under 
suitable conditions all metals and alloys 
were susceptible. It was characteristic of 
the phenomenon that the chemical conditions 
which produced cracking in the presence of 
internal stress were strikingly individual to 
each material. Ammonia and mercurous 
salts in the presence of internal stresses were 
fatal to copper alloys, chloride solutions, to 
aluminium alloys, caustic alkali to nickel 
alloys, caustic alkalis and nitrates to ferritic 
steels, and chloride solutions to austenitic 
steels. The paper by Dr. Cook likewise 
demonstrated that in the case of the copper 
alloys, the susceptibility to stress corrosion 
cracking was affected, in a curious and 
rather inexplicable way, by small details 
of the composition of the alloy. Mr. Keating 
had made an effort to find the features which 
were common to all cases of corrosion crack- 
ing. The view that the crystal boundary 
was necessarily involved could not be held, 
since many well established types of cor- 
rosion cracking produced transcrystalline 
cracks. It was, however, noticed that the 
corrosive media that were troublesome 
generally produced an effect between the 
extremes of general corrosion and passivity, 
and were such as to produce localised cor- 
rosion and pitting. The view was therefore 
developed that under the action of surface 
tensile stresses, the stress concentrations at 
the roots of corrosion pits ultimately caused 
fine cracks to open out and that these pro- 
gressed at a rate determined by the relaxation 
of the surface stress and the penetration 
into the crack of the corroding solution. 
It might, however, be remarked, said Dr. 
Allen, that if this were the whole of the story, 
stress corrosion should be encountered when- 
ever the corrosive conditions were adjusted 
so as to produce a pitting type of attack, 
and the strong association between a par- 
ticular corrosive agent and a particular 
alloy could not be explained. No theory 
that did not account for this association was 
entirely satisfactory and his own feeling 
was that when the reason for this association 
had been found, the main problem of stress 
corrosion cracking would have been solved. 
Until this had been done, the best course to 
adopt was to collect examples of peculiar 
susceptibility until a clue had been found. 

From this point of view the paper by 
Mr. Rees on the influence of sulphur com- 
pounds on the cracking of steel was welcome, 
for it drew attention to a number of cases 
where sulphuretted hydrogen in the presence 
of moisture had apparently been the culprit. 
So far the effect had been produced in com- 
paratively hard alloy steels only, and it 
was more rapidly produced when the stresses 
were high, but in view of the abundance of 
sources of sulphuretted hydrogen and the 
many uses of highly stressed alloy steels, 
the conditions for this type of attack must 
occur frequently. 

The paper on “‘ The Influence of Residual 
Stress on Chemical Behaviour,” by Dr. 
Evans, was full of interesting observations 
and difficult to summarise with justice. It 
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might be divided into two parts. The first 
began with the fact that the reason why 
surface films on metals were not uniformly 
protective was often that they cracked and 
peeled off, and arguing that this cracking 
must be due to stresses in the film, Dr. 
Evans proceeded to study the stresses in 
the films by stripping the films from the 
metal and observing the way in which they 
wrinkled and curled. Briefly, they wrinkled 
when they were thick and curled when they 
were thin. The wrinkling was due to com- 
pressive stress, which was present because 
the oxide had a greater volume than the 
metal from which it was formed, and reasons 
were given in this paper for thinking that the 
curling was due to stress gradients derived 
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from stress gradients in the surface of the 
metal. The second part of this paper dealt 
with stress corrosion cracking and regarded 
the whole problem as electrochemical in 
nature. Finally, Dr. Evans discussed methods 
of avoiding stress corrosion cracking; he 
favoured total stress relief or the introduction 
of surface compressive stress by shot peening 
and similar processes. Attention was also 
drawn to the possibilities of sacrificial zinc 
coatings and zinc-polystyrene paints in 
improving the resistance of steel to corrosion 
fatigue and whilst thinking that similar 
measures ought to be effective against stress 
corrosion cracking, Dr. Evans could as yet 
quote no case to which this device had been 
applied. 


(To be continued) 


The Institution of Mechanical Engineers 
No. I 


Aa extra general meeting was held at the 
Institution of Mechanical Engineers, 
London, on Friday, November 7, 1947, at 
5.30 p.m., when a paper was presented and 
discussed entitled ‘‘ The Measurement of the 
Temperature of Sliding Surfaces, with par- 
ticular reference to Railway Brake Blocks,” 
by R. C. Parker, Ph.D., B.Sc.,*and P. R. 
Marshall, Ph.D., B.Sc. 

We reproduce herewith the authors’ con- 
clusions, followed by an account of the 
discussion. 


CoNCLUSIONS 


Examination of surface conditions in 
railway brake blocks shows that, under 
standard conditions, the initial application of 
the brakes results in only small localised 
contact areas between the block and tyre. 
The block and tyre undergo thermal expan- 
sion over the localised areas of contact 
with the result that contact is confined to 
one or more thin strips along the length of 
the block. Dissipation of the entire kinetic 
energy in these restricted areas produces 
tyre distortion of great complexity. Large 
bulges form between the spokes of the wheel, 
whilst smaller raised areas are visible on 
the bulges. These areas of contact are 
further modified by tyre eccentricity, and 
other distortions. As the raised areas of the 
block are worn away, further areas come into 
contact, with the result that the strip 
contact areas tend to move to and fro across 
the block. 

Surface temperature measurement shows 
that the temperature of the raised areas 
of the tyre increases with the kinetic energy 
dissipated, and for conditions which may 
be regarded as moderate in service, tem- 
peratures greater than 800 deg. Cent. 
(1470 deg. Fah.) are registered. Existence 
of these high temperatures has been shown 
to cause inconsistency in the kinetic coeffi- 
cient of friction, to initiate rapid wear of 
the block, and to produce heat spots on 
the tyre that ultimately develop into cracks. 
It is probable that the nature of the tyre 
distortion reacts unfavourably on the.rails. 
General considerations show that the contact 
area of the block is constant under a given 
set of conditions, so that, if the above 
theory is correct, progressive shortening 
of the length to width ratio of the. block 
should result in a point being reached at 
which the area of contact must spread across 
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the tyre width. Experiments with a non- 
metallic block smaller than those normally 
used confirm this view, as their use eliminates 
localised high temperatures, increases the 
life of the block, and produces greater 
uniformity in friction. Confirmation of 
decrease in temperature was obtained by 
the absence of structural changes in the 
steel with the consequent elimination of 
thermal cracks. The optimum length to 
width ratio varied with the block material, 
being in general greater the higher the degree 
of plasticity. The contact area of the cast 
iron block, for example, is so small that the 
elimination of high temperatures would 
require a very small length to width ratio. 
The life of such a block would be unservice- 
ably small. 

It may be objected that even with a 
shortened block high surface temperatures 
still occur under the block, and that it is 
misleading to measure temperatures at the 
block edge. There is no experimental 
support for this view, whilst the theoretical 
treatments of surface temperature by Blok 
(1937) and by Jaeger (1942) involve physical 
quantities which have not yet been deter- 
mined. Indeed it is clear that, from a 
practical point of view, the measurements 
in this paper are adequate, since they agree 
with metallurgical examination of the tyre. 
Furthermore, the temperature distribution 
round the circumference was substantially 
the same over several revolutions, and since, 
during this period, the contact area moved 
up and down the contact strip, there could 
not exist a marked temperature gradient 
along the block length. If, as one would 
expect, the plastic nature of the block 
together with the spherical shape of the small 
bulges on the tyre yield concentrated and 
not dispersed areas of contact, the measured 
temperatures would be the true tempera- 
tures even at high sliding velocities. This 
work, then, shows no evidence of tempera- 
tures in the neighbourhood of the melting 
point of the tyre steel once the size of the 
brake block is correctly designed. 

Although Sillcox (1941) postulated ‘the 
existence of locally expanded regions on 
tyre treads, this work would appear to 
provide the first direct experimental proof. 
Sillcox’s suggestion of a corrugated tread 
surface with undulations regularly spread 
is an over simplification so far as a spoke 
wheel is concerned, although a tyre on a 
solid disc wheel is less likely to form the 
larger primary bulges. In any case, observa- 
tions on the tyre indicate that thermal 











466 


cracks initiate on the smaller bulges. It is 
thus concluded that once the surface tem- 
perature is lowered below the change point 
of the steel by the use of a non-metallic 
block of correct dimensions, this form of tyre 
deterioration will not occur. 


DISCUSSION 


The paper was then thrown open for 
discussion. 

Dr. F. P. Bowden congratulated .the 
authors on a very able piece of work and 
on the successful application of fundamental 
scientific principles to a practical problem. 
For many years, he said, emphasis had 
been placed on the readiness with which 
the localised high temperatures in question 
were obtained on rubbing surfaces, and 
the important part which they played not 
only in a number of fundamental physical 
and chemical processes, such for example 
as polishing or the initiation of explosions, 
but also in very many practical engineering 
operations. It was very impressive and 
satisfactory to see a major practical example 
worked out in the complete way found in 
the paper. 

His own observations were in full agree- 
ment with the idea that the real area of 
contact between the brake block and the 
wheel would be very small. Contact could 
occur only at the summits of the irregularities 
between the surfaces, so that the real area 
of contact must be very small and under 
the applied load the plastic deformation 
would occur until the area was enough to 
support the load. If, therefore, it was 
desired that the whole of the brake block 
should touch the surface, it would be 
necessary to have a short block and apply 
it very hard, in the way that the authors 
suggested. 

Even with quite light loads and compara- 
tively gentle conditions of sliding localised 
high temperatures or hot spots could occur 
very readily, perhaps more readily than 
the present paper would lead one to suppose. 

He asked the authors what they con- 
sidered the size of their hot spots to be. 
From the paper, it would appear that they 
might be large; i.e., of the order of, per- 
haps, lem, or so, and more in the nature 
of hot areas or hot patches than what 
would normally be called hot spots. In 
his own experiments the diameter of the 
hot spots was probably of the order of 
10-4 to 10-*em. Did the authors consider 
that over those hot areas the temperature 
was constant or was there a temperature 
distribution over them, and were they 
measuring the average temperature of the 
patch ? 

Dr. F. T. Barwell congratulated the 
authors on the ingenuity of their apparatus 
and on the great care which they had 
obviously taken to ensure reproducible 
results. Whether or not their results indi- 
cated faithfully the peak temperatures which 
occurred was a matter for the expert ; 
but he thought it would be agreed that they 
had established that the high temperatures 
reported were in fact reached, if not exceeded. 

In Part II of the paper, under the heading 
“ Nature of the Contact Area,” the existence 
of what the authors called “ finger-print ”’ 
marking seemed to indicate widespread 
contact at some period, but the authors 
went on to say that the contact between 
rail and tyre was made only at isolated 
raised spots. He thought it was important 
that the contact initially might be rather 
wider and the spots were in fact the result 
of the heat generated at some protuberance, 
causing a further expansion. He would 
suggest that that might not be thermal 
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expansion ; it might be as a result of some 
metallurgical change. 

The authors mentioned that the incidence 
and severity of these clusters of hot spots 
corresponded with the eccentricity of the 
tyre. They stated elsewhere that the 
eccentricity was only of the order of 0-002in, 
and the maximum speed of the machine 
was 1000 r.p.m., so that it was unlikely 
that the consequent inertia forces at the 
maximum speed of the machine would 
exceed 1 per cent of the applied load, so 
that the marked effect shown was difficult 
to explain on those lines. 

The results with the cast iron blocks 
were particularly interesting. For the 
standard size blocks, the cast iron block 
gives rise to lower temperatures than either 
of the non-metallic blocks. Was the explana- 
tion that the cast iron, being a thermal 
conductor, conducted heat sufficiently rapidly 
to prevent the formation of hot spots ? 
Shortening the cast iron block reduced its 
effectiveness in conducting heat and there- 
fore led to the higher temperature indicated. 
Shortening a non-metallic block shortened 
the time of action of any individual hot 
spot and therefore reduced the maximum 
temperatures reached. 

The results appeared to disprove con- 
clusively the assertion that the friction force 
was that required to shear welded junctions, 
but they did not appear to be inconsistent 
with explanations of friction based on mole- 
cular attraction between the molecules of 
the rubbing solids, though their radius of 
action was so small compared with the 
surface irregularities (57 micro inches average 
reading in the present case) that this explana- 
tion seemed improbable, as was also the 
related explanaton that cold welding took 
place at the high spots. The explanation 
that friction represented the work done in 
forcing the surface irregularities of the 
hard material through the soft material 
seemed to fit the facts best, and would 
account for temperature fade and for the 
relatively high rate of removal of the 
material from the brake block. 

One might try to read too much into an 
experiment done for a particular practical 
purpose, and in any case gratitude was due 
to the authors for demonstrating two facts 
of practical importance. One was that the 
cast iron brake block was not so bad, after 
all, inasmuch as it did not lead to the high 
temperatures sometimes encountered with 
the non-metallic block; the other was 
that when non-metallic blocks were used 
their design must be based on entirely 
different considerations from those which 
had led to the cast iron block in its present 
form. 

Dr. F. C. Johansen said that although 
non-metallic brake blocks offered a number 
of advantages for use on railway vehicles, 
particularly for electric trains, they had not 
yet been conspicuously more successful than 
iron blocks so far as the bad effects of high 
and unevenly-distributed temperatures in 
the wheel treads were concerned. 

The interpretation of the authors’ results 
he believed to be substantially correct, 
but service trials were called for to deter- 
mine the relative lives of brake blocks of 
various lengths. The cost and inconvenience 
of replacing worn-out brake blocks was an 
important practical factor, and while the 
loss of weight per unit of energy dissipated 
might be less for a short block than for a 
long one, this superiority counted for little 
if its service life was to be markedly briefer 
because the total volume of material avail- 
able for loss by abrasion was also less in 
consequence of its smaller original size. 

The principle of increasing the actual 
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area of brake surface contact in or-ler to 
reduce the bad effects of excessive lo«alised 
temperatures was primarily that underlyin 

the dual brake block, for which good results 
were claimed. when the shoe materia! wag 
iron. A single iron block was rigid enough 
to make contact at (in general) only three 
points or small areas. If such a bloc: wag 
replaced by two shorter blocks shari:» the 
same total radial force, the number of 
contact areas was at once doubled; and, 
since the two sets of contacts were unlikely 
to mate with the wheel on the same }):.nes, 
local temperatures were reduced and | rak. 
ing characteristics were improved. YM, 
Pedelucq, whose valuable and pro«‘ical 
work the authors did not cite, rema:kedt 
in this connection ‘‘ The fact that the rela. 
tion between maximum retarding cffort 
and main decelerating effort, varies in the 
same sense as the shoe load is sufficient to 
reveal the single true cause of the well. 
known superiority of braking by multiple 
shoes over braking by single shoes.”’ 

As the authors pointed out, the relatively 
low rigidity of a non-metallic block per. 
mitted the whole area of a sufficiently short 
block to be forced into contact with the 
wheel, so that heat generation was distri- 
buted across the full width, with good 
results. Personally, however, he was not 
convinced that “ plasticity,’ as the authors 
called this quality, was exactly the correct 
term. Was there no elastic deformation 
of the original high spots on the brake 
block and would not the intensity of pres- 
sure between the wheel and the most com- 
pressed areas of the block be greater than 
that under the original low spots! And 
would there not, in consequence, still be 
significant temperature differences across 
the tread of the wheel? Was there, if that 
were true, a further advantage to be gained 
by subdividing into two or more shorter 
blocks the block which already was so reduced 
in length that contact occurred across its 
full width ? 

This prompted a further suggestion. Much 
of the advantage justly claimed for the 
single short block depended on the original, 
unworn contact faces of the block and the 
wheel being an approximate fit. In practice, 
however, new blocks had to be used on 
treads worn hollow by the rails and to shape 
each block to its tyre was obviously out of 
the question. Was the advantage of the 
short non-metallic block to be largely lost 
on that account? What did the authors 
think of the possibility of surmounting this 
difficulty by the use of a block comprising 
several independent longitudinal slices or, 
alternatively, a dual or multiple block 
comprising separate portions bearing respec- 
tively on the inner, central and outer areas 
of the tread ? 

He would like to suggest an incidental 
advantage of the short brake block which 
the authors advocated. By reducing the 
circumferential length of wheel covered by 
the brake block, a useful addition was 
made of wheel tread exposed to air cooling. 
The risk of tyres becoming loose or integral 
(solid) wheels fracturing, by thermal stress 
due to sustained, heavy brake applications, 
should be diminished thereby. 


(To be continued) 
—— 


Tue Tin Posrrion.—The Ministry of Supply 
reports that its stocks of tin metal at September 
30th totalled 6387 tons, and that the calculated 
stocks of consumers amounted to 3082 tons. 
Stocks of tin ore on September 30th were 6038 tons, 
compared with 7434 tons at the beginning of the 
month. : 





¢ Revue Générale des Chemins de Fer, July 1, 1938, 
page 16. 
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The Renewal of the Track at 


St. Pancras Station 


N the relaying of the track at the approaches 

to St. Pancras station, the London, Midland 
and Scottish Railway has recently completed 
a particularly complicated and _ interesting 
piece of work with but little disturbance to 
normal traffic except at week-ends. 

As can be seen from the diagram we repro- 


in order to obtain the longest possible life from 
the track and reduce maintenance, both of 
track and rolling stock. Such an undertaking 
was considered only possible in this very 
cramped and congested lay-out by combining 
the authorised relaying for a number of years. 

The track is supported on the brick arches 
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duce, the approaches to St. Pancras comprise 
five running lines, two of which are goods lines, 
bearing away to Somers Town goods yard, 
but are also used for empty stock trains from the 
passenger platforms to the carriage sidings. 
Access to and from the seven platforms via both 
goods and passenger lines is obtained through 
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of the St. Pancras stables. Between these 
main arches and at right angles to them are 
relieving jack arches which, with weep pipes, 
formed part of the track drainage system These 
jack arches were in need of repair and a pro- 
portion of them have been been filled with 
rubble and grouted up, the existing drainage 
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During the course of the relaying and signalling 
modernisation no less than eighty-seven electric 
lever locks have been installed in this box, 
together with illuminated diagrams indicating 
whether the track is occupied or clear. 

The relaying was planned to be carried out 
in nine stages over the period June Ist to 
September 7th, and traffic has been handled 
normally except during week-end occupations 
required for the actual carrying out of the 
work. The work planned in each of these stages 
is clearly shown by the dotted lines in the 
diagram. The arrangement at times naturally 
involved the partial or total blocking of the 
station, and emergency operating arrangements 
of an elaborate nature had to be made. 

The whole of the track work was manufac- 
tured by Taylor Brothers (Sandiacre), Ltd., 
as a built up and timbered layout and in this 
a feature of note was the fitting of the facing 
point locks and detector boxes at the manu- 
facturer’s works. Material was delivered in 
components and prefabricated in Cambridge 
Street coal sidings about } mile from the junc- 
tion, no nearer site being available. The extent 
to which prefabrication was possible was 
determined primarily by width and also to 
some extent by the crane power available. 
Sections of point and crossing work were fully 
built up to a maximum width of 12ft 6in and 
worked as an out-of-gauge load from Cambridge 
Street to site, where they were placed by crane, 
the old material having previously been loaded 
to ballast train in components. The work 
involved in completing stages 1 to 5 followed 
this general procedure, but stage 6 required 
special arrangements, with two cranes working 
simultaneously. 

As indicated in the diagram the work at stage 
6 comprised the renewal of four double slips and 
one lead with double trap points designated by 
the numerial; 1 to 5. For this operation engi- 
neer’s trains were designated “A,” “B,” “C” 
and “ D.” One crane standing on Churchyard 
Siding No. 3 lifted out old slips Nos. 4 and 5 
and loaded in built-up sections to ballast train 
“A” on the shunting neck. ‘Train “A” was 
worked to Cambridge Street coal sidings as an 
out-of-gauge load, being replaced on site by 
materials train “‘C,” also an out-of-gauge load. 
New slips Nos. 4 and 5 were placed in this 
order in built-up sections from train “C” on 
the shunting neck. The second crane commenc- 
ed operations by lifting out old slips No. 2 to 
ballast train “‘ B ’’ standing on the down goods, 
the crane standing on the up goods. The crane 
was then transferred to the west departure line 
through the remaining old slips No. 3, and the 
train ‘‘B” placed on the east departure via 
the up goods line and old slips No. 3. These 
slips were then loaded in sections to train 
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the four double slips comprising the junction 
and its attendant connections. 

Prior to the introduction of the modern class 
of engine, the lay-out was satisfactory, and the 
tadii of the curves was such that the engines 
passing over these connections did not cause 
undue wear and it was possible to relay the 
points and crossings piecemeal with but little 
interference to traffic operation. As, however, 
the size and weight of engines increased, it 
became imperative to re-align the track and 
improve the radii of the connections as a whole 


system having previously been reproduced by 
piping. This pipe-laying was a matter of some 
difficulty owing to the very limited working 
space available. The arch repair work was 
carried out concurrently with the relaying. 
During the relaying of the track very con- 
siderable signal and telegraph work was also 
carried out, involving the track circuit control 
of all points relayed and the signals affected. 
Opportunity was taken to dispense with the 
lifting bars formerly in general use to ease 
manual operation in the junction signal-box. 


‘“* B,” after which old slips No. 1 were lifted 
out, the ane having been transferred to the 
up passenger line with train “B” on No. 1 
old locomotive siding. The crane then travelled 
clear on the west arrival line and then the 
out-of-gauge train “B’” was set back into 
No. 7 platform to allow a new materials train 
“DPD” which was waiting on the east departure 
line to be placed clear in No. 2 old locomotive 
siding. Train “‘B’”’ then proceeded to Cam- 
bridge Street. New slips Nos. 3, 2 and 1 
were then placed in this order in built-up 
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sections, the crane and train “D” being 
positioned as necessary. The operation con- 
cluded with a considerable adjustment of 
existing work to meet the new junction in 
addition to the normal work of lifting and 
slewing. 

Both from an engineering and signal and 
telegraph aspect the work involved in stage No.6 
of the relaying operation is considered to be 
one of the largest of its kind to be carried out 
in one operation on the L.M.S. Beyond the 
renewal of framed longitudinal timbers on 
bridge No. 1 in stage 7 and the installation 
of some special fully checked diamond crossings 
in stage 9 the remaining work presented no 
feature of outstanding interest. 





Mobile Industrial X-Ray Van 


To simplify the task of making satisfactory 
X-ray examinations, in situ, of welded high- 
pressure pipe lines, a fully mobile X-ray unit 
produced by 


has been Philips Electrical 
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the X-ray apparatus, comprising a Philips 
“Macro 300” inspection unit, in which steel 
up to a thickness of 4}in can be examined. 
Spring-loaded attachments are fitted so that 
each item of the equipmént can be secured 
in position during transit. For ease in unloading 
the tailboard of the van is designed as a double- 
hinged ramp, which, when lowered, gives a 
gradient of 1 in 6. The h.t. generators for the 
X-ray equipment are moved by small two- 
wheeled trollies. On the near side of the 
vehicle and just to the rear of the driver’s cab 
are two compartments for storing the drums 
for the lengths of hose and cable which are 
provided to connect the unit to external sources 
of water and electricity. 

The front compartment is fitted out as a 
dark room and is separated from the X-ray 
apparatus by a light-tight partition and door. 
A general view of the dark room, looking for- 
ward, is given in one of the accompanying 
engravings, which shows a part of the film- 
loading bench on the left, the processing unit 
in the centre, and a film viewing desk fitted 
with a “ Philora ” viewing lantern on the right. 
The film-loading bench is: fitted with built-in 





INSPECTION UNIT COMPLETELY ASSEMBLED 


Ltd., Century House, Shaftesbury Avenue, 
London, W.C.2. Equipped for immediate 
service this completely self-contained unit is 
housed in a 4~-5-ton van, the body of which is 
divided into compartments to accommodate 
the X-ray equipment and the necessary dark 
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room services, The first of these mobile units 
was recently delivered to Stewarts and Lloyds, 
Ltd., who will use the equipment for routine 
examinations in situ, to confirm that the welds 
in their high-pressure pipe lines are free from 
defects. 

The rear compartment of the van houses 


cassette racks and separate cupboards for the 
storage of materials. Each of the stainless 
steel processing tanks is provided with a clip-on 
spill-proof lid. A 34-gallon water storage tank 
is housed above the driver’s cabin to boost the 
pressure, and electrically heated hot water can 
be obtained from the system. There are 
facilities for the quick drying of X-ray film. 

Ventilation of the dark room is effected by 
two refrigerator-type ventilators fitted in the 
roof of the van, and also by a Vent-Axia 
exhaust fan fitted in the forward bulkhead 
of the dark room. Concealed lighting in the 
dark room emanates from six 10in tubular 
strip lights fitted into reflectors having a flat 
opal glass front mounted in the angles of the 
roof. 





A Machine Clamp 


THE photograph we reproduce herewith shows 
two versions of a compact form of machine clamp 
which is now being made, under the trade name 
“* Maxigrip,” by the Adams Machine Tool 
Company, Ltd., Waverley Road, St. Albans, 
Herts. These clamps are made in six types 
and in different sizes to fit the tee-slots of 
any particular make of machine tool table or 
the faceplates of large lathes. 

As can be seen, the raised section of the 
clamp body has an inclined face in which are 
formed deep vee-shaped serrations. The clamp 
jaw proper has a correspondingly inclined 
inner face which is serrated to mesh with that 
of the body. Through an elongated clearance 
hole in its centre the jaw is held by a bolt to the 
body. When clamping a component to a table 
the clamp body is first fixed in the tee slots 
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close to the work piece with its jaw raised, 
Then, as the jaw is tightened down on the 
body, its inner face slides down the inclined 





MACHINE CLAMP 


serrations, and it is forced towards the work, 
which is gripped securely and at the same iime 
held in firm contact with the table surface. 





Double Beam Cathode Ray 
Oscillographs 

WE have received details of a double beam 
cathode ray oscillograph designed specifically 
for the industrial user, who is mainly interested 
in the measurement of low-frequency pheno- 
mena. The instrument, known as ‘ Model 
1049,”’ which is manufactured by A. C. Cossor, 
Ltd., Highbury Grove, London, N.5, consists 
of a double beam tube unit, time base .c. 
amplifiers and internal power supplies. 

The trace appears on a flat screen double- 
beam tube, which normally operates at 2 kV, 
with provision for 4kV operation for transient 
recording. Signals are normally fed to the 
tube via the amplifiers and there are facilities 
for input voltage calibration. The time base 
is designed for repetitive, triggered, or single 
sweep operation and is d.c. coupled throughout. 
Time measurement is obtained through a 
directly calibrated time scale having ten ranges 
from 150 microseconds to 1-5 seconds. The 
“YY” sensitivity direct to tube is given as 
3-0V per mm. d.c. and the “ X ” sensitivity, 
as 2-5V per mm. d.c., both values being pro- 
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DOUBLE BEAM OSCILLOGRAPH 


portionately changed at 4kV. Direct connec- 
tions to tube plates and anodes, as well as 
amplifiers and time base, are available at the 
side of the instrument. 

Both amplifiers have a frequency response 
ranging from d.c. to 100ke. The “ Y1” dc. 
amplifier has a gain of 1000 and uses five valves. 
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qhe “ Y2’ amplifier has a single valve, a gain 

of 30, aad is fitted with a switch calibrated 
in eight values of sensitivity ranging from 

yV per mm. up to 0- 1V per mm. 

The equipment is rated for mains voltages 
of 110, 125, 207, 225 and 245V and is stabilised 
for variations up to 10 per cent of the input 
voltage. The power consumption is stated to 
be approximately 170W, and the instrument 
is suitable for mains frequencies of 50 cycles 
to 100 cycles per second. 

Another double beam oscillograph generally 
jmilar to the industrial instrument just de- 
gribed but having somewhat different control 
arrangernents is the model 1035, which is 
jlustrated herewith. This general purpose 
oscillograph, like its industrial counterpart, 
has @ flat screen double-beam tube operating 
at 2kV and its time base is designed for repe- 
titive, triggered or single sweep operation. The 
time base is, however, calibrated directly 
(to an accuracy of +10 per cent) with nine 
ranges from 15 microseconds to 150 milli- 
seconds. Both amplifiers have a low-frequency 

nse down to 20 cycles per second. 

Both of the instruments described herein 
have the same overall dimensions—length 
dijin overall, width Ijin, height 16$in, 
including feet—and the weight is 59 lb. 





A Diesel-Electric Welding Plant 
and Compressor 


Tue portable plant illustrated herewith was 
designed originally to supply power for the 
repair of machinery used in Open-cast coal 
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A cabinet built over the generator houses 
the control gear, including a thirty-stud regu- 
lator for fine current control, an ammeter 
scaled 0-300A, a 0-100-V voltmeter, and one 
negative and three positive welding terminals. 
The auxiliary generator has an output of 9A 
and is mounted on top of the control cabinet, 
the drive being taken through twin vee-belts 
from the welding generator. The controls 
for the auxiliary generator include a double- 
pole switch fuse, a power socket for tools, and 
another for lighting circuits. 

The compressor is mounted on a welded 
framework above its air receiver, and is belt 
driven from the generator shaft. The com- 
pressor delivers an output of 31 cubic feet of 
free air per minute at a pressure of 1001b 
per square inch. An air intake filter, a constant- 
speed unloader and an air-cooled interstage 
cooler are fitted. As shown in the illustration, 
the cylindrical air receiver, 36in long by 24in dia- 
meter, is fitted with two hand holes and covers, 
safety valve, pressure gauge, drain valve and 
two lin diameter outlet valves. The receiver 
shell is welded throughout, heat-treated after 
welding and tested to twice is working pressure. 

A substantial fabricated bedplate supports 
the complete assembly, mounted in line, and 
the canopy which covers the whole is fitted 
with six sliding doors. The equipment is 
supplied complete with radiator, belt-driven 
fan, silencer, and 10-gallon fuel tank, while the 
accessories, which can be supplied optionally, 
include a fuel level indicator, refuelling pump, 
tool-boxes, cable bins and storage bins. 

Although the’ unit as illustrated herewith 
was built for transportation by a lorry, an 
alternative version can be supplied, mounted 
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A DIESEL-ELECTRIC WELDING PLANT AND COMPRESSOR 


operations. Evidently, however, the equip- 
ment is suitable for a wider field of application, 
since it incorporates facilities for electric arc 
welding, portable inspection, lighting and flood- 
lighting, and portable electric machine tools, 
as well as pneumatic tools. A product of 
Murex Welding Processes, Ltd., Waltham 
Cross, Herts, the unit consists of a four-cylinder 
diesel engine driving a 9-kW Murex drooping 
characteristic d.c. welding generator, a 2-kW, 
220-V auxiliary d.c. generator, and a two-stage 
air compressor. A dry-plate disc clutch is 
used to couple the compressor to the generator 
shaft, so that by moving a lever the operator 
can disconnect the compressor. 

At a speed of 1500 r.p.m. the diesel engine 
develops its full load output of 34 h.p., and has 
& specific fuel consumption of 0-39 pint per 
b.h.p./hour. The engine is cold starting without 
the aid of preheating, ignition cartridges or 
glow plugs. The self-stabilising direct-coupled 
generator is specially designed for arc welding. 
Its open-circuit voltage is approximately 70V, 
while its output is variable by combined series 
and field control from 15A to 300A at 130V. 


on & high-speed, low centre of gravity, pneu- 
matic-tyred trailer fitted with Ackerman steer- 
ing and with parking and over-run brakes. 





South African Engineering 
Notes 
.(By owe South African Correspondent) 
Carg Town, November 3rd. 


Southern Rhodesian Irrigation Develop- 
ments 


The average rainfall over Southern 
Rhodesia for the past rainy season was 14-46in, 
which is the lowest figure ever recorded in the 
Colony. The effects of the abnormally poor 
rains have been felt from one end of the country 
to the other, and eepecially in the south-eastern 
districts centring on Fort Victoria, where the 
average fall was little more than 7in. Under 
the special drought provisions, the Government 
will shortly launch a programme involving the 
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building of 800 earth dams with 8ft walls, 
to assist farmers in the drought areas. Large 
water conservation projects are also contem- 
plated. The first to be put in hand will be 
the Hunyani Poort dam, the construction of 
which will be commenced early next year. 
This dam, a few miles outside Salisbury,. will 
be the largest in the Colony and will hold 
approximately 30,000,000,000 gallons of water. 
It will cost over £500,000 and will involve the 
deviation of the railway line, as the existing 
railway bridge over the Hunyani River will 
be submerged under about 50ft of water when 
the dam is full. - 


Clothing 


Great expansion is also taking place 
in the clothing industry. According to 
Mr. Waterson, South Africa’s clothing trade 
now employs 20,000 workers, and since 1914 
its output has risen from less than £1,000,000 
to £10,000,000 a year. The new Rex Trueform 
factory at Salt River, Cape Town, now being 
erected, is on a scale not seen before in South 
Africa. From the present factory area of 
43,000 square feet, the new building will 
increase the company’s manufacturing area 
to 113,000 square feet. The factory comprises 
a basement warehouse over which there will 
be six manufacturing floors and a seventh 
to be used as a raw material store. The pre- 
mises will be completed at the end of this 
year and will employ 1000 workers, bringing 
the total number employed by this company 
to 2000. In addition to this expansion, the 
company has another site of 14,000 square 
feet, adjoining the factory block, which has 
been earmarked for future extensions. One 
of the most significant developments recently 
in the Union’s fabric world has been the estab- 
lishment of Silknit (Pty,), Ltd., in Durban. 
This firm has erected a large plant and has 
brought out a team of highly skilled technicians 
to make knitted fabrics on a considerable 
scale. The factory was built in four months 
and is now in production. It has a capacity 
to supply South Africa’s yearly requirements in 


-knitted rayon fabrics. In addition, both wool 


and cotton fabrics, as well as combinations 
of rayon, wool and cotton, are produced. 
The firm is associated with Silknit (Pty.), Ltd., 
of Nottingham ; Silknit, Ltd., of Canada and 
Australia. 


International Network of Roads Through 
Africa 


Great interest is being taken by engi- 

neers in the Union in the conference to be called 
by Britain in Algiers at no distant date to 
discuss the building of a master main road 
from Cape Town to Algiers. This main road 
is proposed as the backbone of the road system 
of the continent, with hard, all-weather high- 
way ribs radiating to the coastal towns. South 
Africa has naturally been invited to attend 
this conference, along with several European 
countries with African colonial interests, in- 
cluding France, Belgium and Portugal. Britain 
has already made a start with the planning and 
construction of a £1,750,000 road scheme, 
linking Rhodesia with Uganda, through Tan- 
ganyika and Kenya. At a later stage, this 
great Central African road scheme will be 
linked with the international highway. The 
whole scheme is of great importance to South 
Africa, whose industrialists in all branches of 
manufacture are energetically exploring and 
catering for markets in the north, and it is 
clear that a large proportion of the essential 
supplies for the scheme must come from the 
Union. South Africa has been closely con- 
sulted in the general Colonial Development 
Scheme throughout and is already sending 
uantities of ground nut seed to Central 
Africa. South African coal, steel and other 
basic minerals will be required to an increasing 
extent in the subsequent gradual opening up of 
Central Africa. The principal aim of the scheme 
is stated to be to improve the social and 
economic conditions of the native peoples 
of Africa and to open up the mining and 
food potentialities in British African terri- 
tories. 








Employment and Unemployment 


The latest employment statistics, 
issued by the Ministry of Labour on Wednesday 
last, show that at the end of September the 
total working population of Great Britain was 
20,363,000. The number of men remained 
unchanged at 14,624,000, but the number of 
women at work rose by 20,000 during the 
month. The total working population in 
September was, it is stated, greater than at mid- 
1939 by 613,000 (32,000 less men and 645,000 
more women). 

The total number of people employed in 
industry in September is put at 18,676,000, 
the number of men in industrial employment 
being 13,068,000. During the month the 
number of people engaged in manufacturing for 
export rose from 1,588,000 to 1,719,000, while 
the number engaged on manufactures for the 
home market fell from 5,157,000 to 5,085,000. 
It is estimated that the number employed in 
manufacture for export increased in the twenty- 
seven months from mid-1945 to the end of 
September, 1947, by 1,309,000, and at the end 
of September exceeded the mid-1939 figure by 
729,000. In the same twenty-seven months 
the number engaged in the manufacture of 
equipment and supplies for the Forces fell 
from 3,830,000 to 350,000. 

Unemployment figures, published by the 
Ministry of Labour, show that on October 13th 
there were 258,985 insured people registered as 
out of work, compared with 239,912 on Sep- 
tember 15th. The October total included 
34,399 married women who may not be resum- 
ing employment, and 8374 ex-Service personnel 
who had not taken up work since leaving the 
Forces. There were also on the unemployment 
registers, on October 13th, 15,832 uninsured 
people. 


Iron and Steel Production 


Steel production in the United King- 
dom reached a new high record rate in October, 
the weekly average output of ingots and castings 
being 275,300 tons. This production was at an 
annual rate of 14,316,000 tons. In September, 
production was running at an annual rate of 
13,841,000 tons, and in October, 1946, at 
13,226,000 tons. 

Pig iron output was also at a high level in 
October, the weekly average being 160,600 
tons, representing an annual rate of 8,352,000 
tons. In September, the annual production 
rate was 7,805,000 tons, and in October, 1946, 
it was 8,102,000 tons. 

Overtime in the Mines 

The Minister of Fuel and Power was 
questioned in Parliament on Thursday of last 
week regarding the systems adopted for work- 
ing extra time in the coal mines, in response to 
the request made by the Prime Minister in 
August. 

In his reply, the Minister said that the Govern- 
ment had noted with satisfaction that an 
agreement had been concluded on the matter 
between the National Union of Mineworkers 
and the National Coal Board. Under that 
agreement the Divisional Coal Boards and the 
area executives of the union were invited to 
collaborate in arranging longer shifts within 
the present five-day week, or Saturday working, 
or both, having regard to local circumstances. 
Any extra time worked would be paid for at 
the overtime rates prescribed under the Five- 
Day Week Agreement. Final arrangements 
between all the Divisional Boards and area 
executives on methods of working the extra 
time had not yet been concluded, the Minister 
stated, but provisional arrangements had been 
made in most cases, and he had been advised 
that 178 pits in the Scottish, Northern, East 
Midland and West Midland divisions began 
Saturday working on November Ist, while 
74 collieries in the Northern Division began an 
extra half-hour daily working on November 
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3rd. Under those arrangements, which were 
expected to operate generally from November 
8th, collieries producing 66 per cent of the 
national output would work on alternate Satur- 
days, 21 per cent would work every Saturday, 
10 per cent would work an extra daily half- 
hour five days a week, and a few would work 
one Saturday in four. At a few other collieries 
no arrangements had yet been made. 

The Minister added that it was also provided 
in the agreement that if in practice the working 
of extra time proved unsatisfactory from the 
point of view of output or costs, or interfered 
with progress towards fully satisfactory work- 
ing of the normal shifts, the arrangements could 
be terminated by the Divisional Board after 
consultation with the area executive of the 
union. 


The Factories Act and Staggered Hours 


On this page of our issue of September 
5th, reference was made to an Order—known 
as the Factories (Hours of Employment in 
Factories Using Electricity) Order, 1947 
made by the Minister of Labour, permitting 
conditional exemption from some of the pro- 
visions of the Factories Act, 1937. 

The Minister has now made an amending 
Order (S.R. and O., 1947, No. 2341), which 
enables the Inspector of Factories to authorise 
a period of employment of twelve hours and a 
working day of ten and a half hours (ten hours 
in the case of young people under sixteen) in 
factories working not more than a five-day 
week. If the working days do not exceed four a 
week, a period of employment of twelve and a 
half hours and a working day of eleven hours 
may be authorised. In special cases the Factory 
Inspector may authorise young persons under 
sixteen to start work before 7 a.m., but not 
earlier than 6.30 a.m.; or to finish after 
6.30 p.m., but not later than 7.15 p.m. Women 
and young persons in a factory may be divided 
into not more than three sets, with different 
working times for each set, and where rota 
schemes involve Saturday afternoon or Sunday 
work, different halfdays or Sundays may be 
arranged for different sets. 

Occupiers of factories are required to obtain 
a written certificate of permission from the 
District Inspector of Factories before applying 
any of the relaxations for which the amending 
Order provides. 


Pilot Census of Distribution 


The Board of Trade has now issued 
some further details regarding the pilot census 
of distribution which is to be taken early next 
year in selected areas of Great Britain. This 
census, it will be recalled, is being carried out in 
accordance with the unanimous recommenda- 
tion of the Census of Distribution Committee, 
as a preliminary to the first full census which 
will be taken in 1950, in respect of the year 
1949, and which will include the whole country. 

The principal object of the pilot census, 
which is voluntary, is to gain experience for the 
complete census which .will be compulsory 
under the Statistics of Trade Act. The 
schedules for the pilot census have been pre- 
pared with the assistance of advisory com- 
mittees representing the various branches of 
the distributive trades. Whilst it is intended 
to publish some of the resulting statistics, the 
Board of Trade realises that they will not be 
wholly representative, but will nevertheless give 
some idea of the kind of information which a 
census of distribution can provide. The 
information given in individual returns will, of 
course, be treated as strictly confidential and 
will be used only to arrive at the census totals. 
In no circumstances will it be disclosed to other 
traders, nor will it be used for such matters as 
income tax, price control, rationing or alloca- 
tion of supplies. 

In order to assist traders in completing their 
schedules, local information centres will be 
opened by the Board of Trade in the areas con- 
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cerned in the pilot census. Traders ave invite 
to make use of these centres to obta'» he} in 
answering any questions in the schedule which 
they may find difficult, and also to put forwary 
suggestions for improvements which my make 
for the success of the first complete census, 


Working Hours 


Reference was made in these notes lag 


week to the inquiry conducted by the ‘[inistry 
of Labour into the average earning» in the 
principal industries of this country. Tie same 
inquiry also took account of workin: hou, 
prevailing in those industries, and the results 


show that in the majority of industries the 
average hours worked by men in the list pay. 
week in April, 1947, ranged between 44 nd 49, 
those worked by youths and boys mostl) ranged 
between 42 and 46, while the hours worked by 
women and girls were generally between 4) 
and 44. For all the industries taken together 
the hours worked averaged approximately 46 
for men, 43} for youths and boys, 41} for 
women and 42 for girls. Compared with the 
hours worked in the last week of October, 1938, 
these averages showed reductions of about 
1} hours for men, about 24 hours for youthis and 
boys, 2 hours for women and about 24 hours 
for girls. 

According to The Ministry of Labour Gazette, 
changes in hours of labour, reported to have 


come into operation in September, 1947, 
resulted in an average reduction of about 
2? hours a week for approximately 41,000 work. 
people. Amongst them were skilled enzineers 


and labourers engaged in iron and steelworks 
in North Lincolnshire, whose normal weekly 
working hours were reduced from 48 to 44, 
During the first nine months of this year, 
changes in working hours reported to have 
come into operation in industries covered by 
the Ministry of Labour statistics resulted in an 
average reduction of approximately 3} hours 
a week for 4,650,000 workers. 


Ulster and the Export Drive 


A statement on the part which Ulster 
industry can play in the export drive was made 
by Sir Roland Nugent, Minister of Commerce, 
as Chairman of the Northern Ireland Pro. 
duction Council, at a meeting of the Council in 
Belfast last week. Sir Roland recalled that 
with the Prime Minister he had _ recently 
discussed the position in London with Sir 
Stafford Cripps, Minister for Economic Affairs, 
and Mr. H. A. Marquand. The basic fact, he 
said, was that, in view of the present economic 
crisis, there must be an increase in United 
Kingdom exports and, as far as possible, a 
reduction in imports. The problem was not 
only one of producing more goods for 
export, but of selling them in the most useful 
markets. 

Between 1935 and 1946, Sir Roland said, 
there was an increase of 20 per cent in the pro- 
portion of Ulster’s production for export, com- 
pared with only 10 or 11 per cent in Creat 
Britain.. The best contribution that Ulster 
could make to the export drive would be to get 
into work the men who were at present unem- 
ployed. That would depend to a large extent 
on the possibility of completing the erection of 
factories for new industries, and the expansion 
of existing industries. In order to achieve this, 
a certain flexibility would have to be applied 
to the position in Ulster, in respect of the alloca- 
tion of the necessary materials, which was 
recognised in London. Priority would be given 
to firms producing for export. The Ministry of 
Commerce, he said, would keep in constant 
touch with the appropriate Government Depart- 
ments in London. An immense amount of 
individual effort would be necessary inside 
individual firms, as well as inside the Ministry. 
The Production Council had now been enlarged 
by the inclusion of representatives of industries 
which had not been represented during the war 
period. 
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French Engineering News 
(From our French Correspondent) 
Panis, November 7th 


In the course of 1949 France is planning to 
ave her first atomic electric plant, to generate 
10,000 kW, situated on the Saclay plateau, 
me kilometres from Paris. Materials neces- 

for the construction and functioning of 

the plant are already being stocked and plans 
have been completed. 
* * * 

The seventh International Heating, Ventiia- 
tin and Air-Conditioning Congress held in 
paris recently was attended by many French 
and foreign engineers from over eight countries. 
Papers read covered a wide field. 

* + . 

The Longwy Acieries produced 250,958 tons 
of steel and 49,774 tons of iron during the 
first half of 1947, as against 109,960 and 22,922 
tons respectively in the same period in 1946. 
The company is now engaged on the construc- 
tion of a new battery of coking ovens, and 
rolling mills will shortly start working at 
Thionville and Mont-Saint-Martin. Production 
of sheet steel will be increased when mechanisa- 
tion of the Sedan plant is completed. 

At the Rombas steelworks, a third blast- 
fumace is working and production of steel 
ingots is 50 per cent of 1938 production. 
Modernisation of this plant as envisaged by 
the Monnet Plan has been held up by lack of 
materials, but it is hoped to carry out the 

© next year. 

Iron production for the first half of 1947 
by the Saulnes blast-furnaces was 75,210 tons, 
against 51,766 tons in the same period of 1946. 
Limited possibilities of disposing of ore led 
to the closing of the Saulnes mine recently, 
in spite of which production for the first half 
of 1947 was 342,841 tons, as against 271,680 
tons in 1946, but stocks rose from 225,940 tons 
to 310,287 tons. 

* * « 

Electricity restrictions in France this winter 
will depend not only upon coal deliveries and 
rainfall, but also upon the speed with which 
new installations can be put into service. In 
particular, the dam and plant at Genissiat, 
due to start production on December 15th, 
will make a great difference, but during the 
weeks which remain much work remains to 
be done. The machine room, 25m by 25m 
by 120m, is half completed and will comprise 
six 70,000-kW groups. Among the problems 
presented during installation was the lifting 
of the 410-ton rotor, which was done by 
coupling two 225-ton travelling cranes. The 
turbines each require 120 cubic metres of water 
a second, and drive the alternators by vertical 
shafts, 20m long and 80cm diameter, turning 
at 150r.p.m. The first of the three high voltage 
transformers is now en route. It weighs 135 
tons and is being transported by specially 

‘ constructed trailers. The dam, which is prac- 

tically completed, will have utilised 400,000 
cubic metres of concrete, out of a total of 
700,000 cubic metres for the complete works. 

* * 2 


Despite the official announcement that the 
suppression of the coal subsidy will mean an 
increase of only 600 francs a ton, this will 
not cover exploitation deficits estimated at a 
minimum of 800 francs a ton. In fact, accord- 
ing to a Paris newspaper, the Minister of 
National Economy told a C.G.T, (French 
T.U.C.) delegation that the immediate increase 
would be 73 per cent. Since the subsidised 
price was 1530 francs, the new price would be 
2647 francs, an increase of 1117 francs. Iron 
and steel prices will react to the decisions to 
suppress subsidies on steel and coal, and salary 
Increases may also affect the ition. As 
yet the new prices have not been fixed, but iron 
is likely to go up by 50 per cent, which will 
raise phosphorous iron from 4715 francs to 
more than 7200 francs, and hematites from 
5350 frances to more than 8000 francs. Steel 
Mmereases will be less marked: 30 per cent for 
semi-finished products and about 40 per cent 
for sheet steel products, which will raise basic 
Prices to 86500 francs and 11,750 francs a ton 
Tespectively. Scrap prices are also to be revised. 
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Notes and Memoranda 


Rail and Road 

L.P.T.B. Centrat Ling Extension.—London 
Transport announces that the Minister of Transport 
will officially open the new Central Line extension 
to Woodford and Newbury Park on Friday, 
December 12th. The new service will be open for 
public use on Sunday, December 14th. 

NeaspEn Power Station Borters CONVERTED 
to Om.—London rt has saved over 25,000 
tons of coal at its Ni m power station since last 
January, when the first of six boilers which are being 
converted from coal to oil burning was brought into 
use. The scheme involves conversion of boilers 
which previously used pulverised fuel. When it is 
completed there will be a saving of 70,000 tons of 
coal every year, representing approximately two- 
thirds of the station’s original consumption. 
Together with the power stations at Lots Road and 
Greenwich, Neasden supplies the current for London 
Transport’s railways. A staff of 200 is employed 
there and a daily maximum load of 80,000 h.p. can 
be reached. 


Air and Water 


I.N.A. Sprine Meertines.—The Institution of 
Naval Architects announces that the spring meetings 
will open on Wednesday, March 17, 1948. The 
Council will be glad to consider papers on subjects 
relating to naval architecture and marine engineering 
suggestions for which should be submitted before 
the end of November. 

Waterworks Practice:—The Chadwick Trust 
announces that the Bossom Gift Lecture will be 
delivered by Mr. G. A. R. Sheppard, M.I.C.E., at 
the Royal Sanitary Institute, 90, Buckingham 
Palace Road, 8.W.1, on Tuesday, November 18th, 
at 2.30 p.m. The subject of the lecture is “‘ Modern 
Trends in Waterworks Practice.” 


Tames VatLEY Fioopine.—A written reply 
by the Minister of Agriculture states that the 
responsible body for the non-tidal portion of the 
Thames is the Thames Conservancy Catchment 
Board. This Catchment Board, the reply says, is 
in touch with the local planning authorities and 
will advise them on future building development 
in their areas in relation to land drainage, including 
the areas which should not be built up because of 
their liability to be flooded. 

BRABAZON AND SAUNDERS Roe ArrorartT.—In 
@ written answer to a parliamentary question, the 
Parliamentary Secretary to the Ministry of Supply 
stated last week that satisfactory progress had been 
maintained in the construction of Brabazon and 
Saunders Roe aircraft. Present indications were 
that the first flight of the Brabazon with Centaurus 
engines would take place in the summer of 1948, 
but any estimate of the date could still only be 
tentative. The construction of the Saunders Roe 
flying-boat was less advanced and the reply indi- 
cated that it would be premature to prophesy when 
the aircraft would fly. 

Miscellanea 

A Works Pension ScHemMe.—Tube Investments, 
Ltd., is offering to the 25,000 men and women 
operatives employed in the works of subsidiary 
and associa companies a scheme of pensions 
and life assurance, to start from December 1, 1947. 
A similar scheme already exists for staff. The 
scheme provides a life pension for men from sixty- 
five and for women from sixty, varying in amount 
according to their wage rates and years of service, 
and a substantial life assurance during the years of 
employment. 

Tae Finance Aocr.—A pamphlet on _ the 
Finance Act has been prepared and produced 
for the assistance of engineering firms by the 
Taxation Committee of the Engineering Industries 
Association under the chairmanship of Mr. J. 
R. Mead, A.C.A. It consists of a Rng og relat- 
ing to the income tax provisions and the profits 
tax, with an appendix on income tax annual 
allowances. The pamphlet is obtainable from the 
Engineering Industries Association, 9, Seymour 
Street, W.1, price 3s. 6d. 

New Inpustemt Puants w U.S.A.—It is 
reported that American industry, exclusive of agri- 
culture, expects to spend this year a total of 15,200 
million dollars on the construction of new plants 
and the purchase of new equipment. If the planned 
expenditure is carried out, the total will be approxi- 
mately 25 per cent higher than in 1946, and 85 per 
cent higher than in 1941. In the present quarter, 
manufacturing concerns propose to expend 1800 
million dollars, or practically the same as the peak 
amounts in the second and third quarters of this 
year. 


INDUSTRIAL ACCIDENTS IN NoRTHERN IRELAND.— 
Accidents to workers in Northern Ireland factories 
and workshops during 1946 totalled 3767, of which 
134 had fatal results. Of this total 3482 did not 
involve any breach by employers of the Factories 
Act. In the remaining 285 cases, either the fault 
lay with the worker concerned or the accidents 
were so trivial and the breach of the Act so slight 
as not to warrant prosecution. 


Britain’s Or Piretine System.—The Minister 
of Fuel and Power stated, in a recent written reply, 
that certain tributaries of the main wartime oil 
pipeline system in the United Kingdom had been 
disposed of, but a section of it was still in use. The 
possibility of using the remainder to relieve other 
forms of transport had lately been re-examined, but 
was found impracticable. The system was, how- 
ever, being maintained for use in case of emergency. 

“FUEL AND THE FutuRE.”—The proceedings of 
the conference ‘‘ Fuel and the Future,”’ which was 
held in October, 1946, and was organised by the 
Fuel Efficiency Committee of the Ministry of Fuel 
and Power, are to be published in three volumes by 
H.M. Stationery Office. The first volume, which 
will be available shortly, will contain details of the 
opening and closing sessions and of the sessions 
dealing with the generation of steam, steam utilisa- 
tion and heat for drying. 

LEcTURES IN MECHANICAL AND ELECTRICAL 
ENGINEERING.—The Manchester and District Re- 
gional Advisory Council for Technical Education 
has a two courses of post advanced lectures 
at the College of Technology, Manchester, during 
the current session. The first is a course of twelve 
lectures on ‘‘ Recent Developments in Electronics,” 
and the second course comprises fourteen lectures 
on “ Industrial Instrumentation.” Other courses 
are contemplated on “ Railway Traction Engineer- 
ing” and “ Metallurgy for Engineers.” 

Mesrorp GENERATING STaTIoN.—In amplifica- 
tion of the description of the new Meaford power 
station, which appeared on page 4i!, THe Enat- 
NEER, October 3 st, the following programme for 
the commissioning of plant has now been deter- 
mined. One boiler and one turbine will be avail- 
able to the Grid on December 2th, while a second 
boi.er will be available on December i5th. A third 
boiler and a second turbine will be available by the 
end of January By the end of March three 
boi.ers and three turbines will be available to the 
Grid In the meantime the plant to be installed 
at Meaford “ B” station is being discussed in detail 
with the Central Electricity Board. 

Kenwarp Memoria Trust.—A group of British 
industrialists has decided that a fitting memorial 
to the late Sir Harold Kenward, a director of the 
Dunlop Organisation, is the founding and endow- 
ment of a Research Fellowship in Industrial 
Administration at Cambridge University. In the 
past, research has been almost entirely directed to 
problems of production, and it is felt that similar 
research into the complexities of administration will 
be invaluable. The trustees are Sir Miles Thomas, 
Sir George Beharrell, Sir Reginald Rootes, Mr. C. E. 
Wallis and Mr. K. C. Johnson-Davies, and sub- 
scriptions should be sent to the Kenward Memorial 
Trust, 97, Park Lane, London, W.1. 

InstrTUTE oF WELDING PrizEs.—The Council of 
the Institute of Welding has accepted the offer of 
the British Oxygen Company, Ltd., to provide a 
prize of £100 a year for three years, to be known as 
the B.O.C. Welding Prize, and to be awarded for a 
paper submitted by a member of the Institute on 
some aspect of gas welding. The terms of the com- 
petition, which are to be drawn up by the Institute, 
will be announced shortly. The Sir William J. 
Larke Medal and a prize of £50 has been awarded 
to Mr. J. Corston MacKain, of Edinburgh, for a 
paper on the evolution of welded components in 
house construction and welded bunkers for power- 
houses. The papers submitted by Mr. J. R. Ferguson 
and Dr. H. Gottfeldt were highly commended. 

BairisH MANUFACTURERS OF PETROLEUM Equrr- 
MENT.—The Council of British Manufacturers of 
Petroleum Equipment proposes to hold a series of 
meetings in various provincial centres with the dual 
purpose of enabling members centred outside 
London to get to know more of the Council and of 
their fellow-members, and emphasising the scope 
and opportunities of the oil equipment industry. 
The first meeting is planned for the afternoon of 
Tuesday next, November 18th, at 2 p.m., at the 
Grand Hotel, Manchester. Statistics of orders 
placed by the oil companies in the United Kingdom 
for specialist petroleum equipment for overseas in 
the first nine months of this year will be released at 
this meeting, and the different types of equipment 
will be illustrated by photographs provided by 
members for the occasion. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases, the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Tuesday, Nov. 18th.—Jormnt MEETING wirH INSTITUTION 
oF ENGINEERS-IN-CHARGE: Magnet House, Kings- 





way, W.C.2. “Electronics,” F. R. Unwin and 
A. W. Corneck. 6.15 p.m. 
Bradford Engineering Society 
Monday, Nov. 24th.—Technical College, Bradford. 
“Individual Motor Drives for Textile Machinery,” 
G. H. Brook. 7.15 p.m. 


Chemical Engineering Group 
Tuesday, Nov. 18th.—Chemical Society’s Rooms, Bur- 
lington House, Piccadilly, W.1. ‘* A New Process for 
the Separation of Ethylene from Coke Oven Gas,” 
P. M. Schuftan. 5.30 p.m. 
Diesel Engine Users Association 
Thursday, Nov. 27th.—Caxton Hall, Westminster, 8.W.1. 
“Factors Affecting Piston Temperature,” G. B. 
2.30 p.m. 
Hull Chemical and Engineering Society 
Tuesday, Nov. 18th.—Church Institute, Albion Street, 
Hull. Programme of Scientific Films. 7.30 p.m. 
Incorporated Plant Engineers 
Monday, Nov. 24th—Lerps Brancu: Mines Depart- 
ment, University, Leeds. “ Air Conditioning,”’ Mr. 
Frean. 7.30 p.m. 

Tuesday, Nov. 25th.—GuasGow Brancu : Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 


Fox. 


Glasgow. ‘ Maintenance of Diesel Engings.”’ 7 p.m. 
Institute of British Foundrymen 
To-day, Nov. 14th.—MIDDLESBROUGH Brancu: Cleve- 


land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. ‘‘The Application of the 
Hydro-Blast to Cleaning Castings and Sand Re- 
covery,” W. Y. Buchanan. 7 p.m. 

Tuesday, Nov. 18th.—W. Ripinc Brancu: Technical 
College, Bradford. “* Improved Cupola Design from 
Practical Experience,” J. Timbrell. 7 p.m. 


Institute of Marine Engineers 

Tuesday, Nov. 18th+—Juntor Section: Technical 
College, Sunderland. “Marine Engine-Room 
Auxiliaries,” F. M. Jones. 4 p.m.—Technical 
College, Wimbledon, 8.W.19. “ Precision Measure- 
ment,” W. O. Jennings. 7.15 p.m. 

Monday, Nov. 24th.—Junior SEcTION : The Polytechnic, 
Regent Street, W.1. ‘‘ The Combustion Turbine,” 
J. Calderwood. 7 p.m. 

Wednesday, Nov. 26th.—JuNtor SEcTION : 
College, Cardiff. 
Alker. 7.15 p.m. 

Institute of Welding 

To-day, Nov. 14th.—N. Lonpon Branca: 
House, 26, Portland Place, W.1. 
Industry,” D. Hanson. 7.30 p.m. 

Institution of Civil Engineers 

Tuesday, Nov. 18th.—Great George Street, S.W.1. 
Debate, “* That the Flat-Bottomed Rail will Render 
the Bull-Headed Rail Obsolete,” for, E. C. Cookson ; 


Technical 
“Modern Alloy Steels,” T. E. 


Manson 
“Training for 


against, W. J. Scott. 5.30 p.m. 
Wednesday, Nov. 19th—N.W. AssociaTION: The 
Temple, 24, Dale Street, Liverpool. ‘ Practical 


Considerations in the Construction of a Large 
Reservoir,” W. S. Osman. 6 p.m. 
Institution of Electrical Engineers 

Tuesday, Nov. 18th.—N. Mipiaxnp CENTRE: Station 
Hotel, York. ‘“‘ Comparison Between Gas and Elec- 
tricity on the Basis of Coal Economy,” P. Schiller. 
6.30 p.m.—S. Miptanp CENTRE: Midland Institute, 
Paradise Street, Birmingham. “Electricity and 
Everyman,” P. Dunsheath. 6 p.m. 

Wednesday, Nov. 19th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. “The Cavity 
Magnetron,” H. A. H. Boot and J. T. Randall ; 
“The High-Power Pulsed Magnetron: Develop- 
ment and Design for Radar Applications,” W. E. 
Willshaw, L. Rushforth, A. G. Stainsby, R. Latham, 
A. W. Balls and A. H. King; ‘The High-Power 
Pulsed Magnetron: A Review of Early Develop- 
ments,” E. C. 8. Megaw. 5.30 p.m. 

Thursday, Nov. 20th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Ordinary meeting. ‘* The Practical 
Training of Professional Electrical Engineers,” Sir 
Arthur Fleming. 5.30 p.m. 

Friday, Nov. 21st.—MEASUREMENTs SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Iron-Loss 
Measurement by A.C. Bridge and Calorimeter,” 
J. Greig and H. Kayser. 5.30 p.m.—N.E. CENTRE : 
Stupents’ Section: King’s College, Newcastle on 
Tyne. “Transients in Transmission Lines,” T. W. 
McLean. 6.30 p.m. 

Monday, Nov. 24th—N.E. Centre: King’s College, 
Newcastle on Tyne. Discussion on “ Practical 
Training for Professional Engineers.” 6.15 p.m.— 
Informal meeting. Savoy Place, Victoria Embank- 
ment, W.C.2. Discussion on “ Industrial Applica- 
tions of Inductor Alternators,” J. H. Walker. 
5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Nov. 18th.—39, Elmbank Crescent, Glasgow, 
“Comparisons of Propeller Series on a Basis 
6.30 p.m, 


C.2. 


of Effective Pitch,’ J. Brown. 
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Institution of Engineers-in-Charge 
Tuesday, Nov. 18th.—Magnet House, Kingsway, W.C.2. 
“Electronics,” F. R. Unwin and A. W. Coeneck. 
6.30 p.m. 


Institution of Mechanical Engineers 
To-day, Nov. 14th,—Storey’s Gate, St. James’s Park, 
S.W.1. ‘The’ Mechanical Differential Analyser : 
its Principles, Development and Applications,” 
H. E. Rose and, “‘ Am Electrical Potential Analyser,” 
8S. C. Redshaw. 5.30 p.m.—Soortish BRANCH : 
Robert Gordon’s College, Aberdeen. Lord Dudley 
Gordon will repeat his Presidential Address. 7.45 


-m. 

Mainline Nov. 17th—Miptanp Brancu, GRADUATES 
Section: James Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘ Locomotive Main- 
tenance,” J. Southwell. 7 p.m. 

Thursday, Nov. 20th.—Miotanp Brancu: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘Recent Developments in Glass Manufac- 
ture,” W. M. Hampton.—-N.W. Brancu: Inpvus- 
TRIAL ADMINISTRATION AND ENGINEERING PRoO- 
pucTion Group: Engineers’ Club, Albert Square, 
Manchester. “ Induction Heating in Engineering,” 
F. W. Haywood. 6.45 p.m. 

jov. 2lst.—Storey’s Gate, St. James’s Park, 

“The Rocket as a Weapon of War in the 

British Forces,” Sir Alwyn D. Crow. 5.30 p.m. 

Scorrish Branco: Royal Technical College, Glas- 

gow. Films, “ Steelmaking” (High-Quality Steels), 

and “ Mitia ” (Carbide-Tipped Tools). Introduction 

and commentary by G. V. Stabler. 7.30 p.m. 


Institution of Production Engineers 

Saturday, Nov. 15th.—Yorxsutre GrRapvuaTEs SECTION : 
Visit to Scott Motors (Saltaire), Ltd., Shipley. 
2.30 p.m. 

Monday, Nov. lith——Luron Section: Town Hall, 
Luton. “Interchangeability in Manufacture,” 
F. Baker. 7 p.m.—Dersy Svus-Secrion: Art 
School, Green Lane, Derby. ‘“*‘ Developments in 
Gear Cutting,” F. J. Everest. 6.45 p.m. 

Wednesday, Nov. 19th.—BIRMINGHAM SECTION: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. “Electronics in Industry,” W. Wilson. 

7 p.m.—W. Section: Grand otel, Bristol. 
“Incentives to Direct and Indirect Engineering 
Workers,” K. E. Taylor. 6.45 p.m.—LIvEeRPOOL 
SuB-Seotion: Arts Theatre, University, Liverpool. 
** Production Methods in the Motor-Car Industry,” 
L. P. Coombes. 7.15 p.m. ‘ 

Thursday, Nov. 20th.—Hauirax Section : George Hotel, 
Huddersfield. Annual dinner dance. 7-12 p.m. 
Gtascow Section: Institution of Engineers and 
Shipbuilders in Scotland, Glasgow. “ Production 
Engineering in Marine Shops,”’ J. Green. 7.30 p.m. 

LetcesTER Section: College of Technology, The 
Newarkes, Leicester. ‘‘ Conveyor Systems in Pro- 
duction Engineering,’’ H. M. King. 7 p.m. 


Institution of Structural Engineers 

T»-day, Nov. 14th.—LANCASHIRE AND CHESHIRE BRANCH: 
College of Let sng Manchester. “The Design 
and Construction of Dock Walls,” R. D. Brown. 
7 p.m, 

Institution of Water Engineers 

Wednesday, Nov. 19th.—S.E. Secrion: Institution of 
Civil Engineers, Great George Street, S.W.1. ‘* The 
Work of the Standing Committee on Water Regula- 
tions,” B. L. McMillan. 2.15 p.m. 


Institution of Works Managers 

To-day, Nov. 14th.—MancuesterR Branca: Engineers’ 
Club, Albert Square, Manchester. ‘Oil Firing,” 
G. M. Davies. 6.30 p.m. 

Junior Institution of Engineers 

To-day, Nov. 14th.—39, Victoria Street, 8.W.1. 

. General Meetirtg. 6.30 p.m. 

Monday, Nov. 17th—N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester. ‘“‘Some Aspects of Automobile Design,” 
D. H. Millar. 7 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, Nov. 14th.—Mining Institute, Newcastle on 
Tyne. ‘“Ship-Grafting—Certain Wartime Ship 
Repairs,” E. J. Hunter. 6.15 p.m. 

Royal Aeronautical Society 

Thursday, Nov. 20th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. ‘‘ The Development of 
the ‘A.8.” Type Gas Turbine,” W. H. Lindsey. 
6 p.m. 


Annual 


Royal Society of Arts 
Wednesday, Nov. 19th.—John Adam Street, Adelphi, 
W.C.2. “*‘ The Development of Sound Recording and 
Reproduction,” Sir Ernest T. Fisk. 2.30 p.m. 
Rugby Engineering Society 
Wednesday, Nov. 19th.—Corporation Electricity Depart- 


ment, Rugby. ‘The Place of the Model in Aero- 
nautical Research,” W. G. A. Perring. 7.30 p.m. 
Society of Engineers 
To-day, Nov. 14th.—Inrormat Section: 17, Victoria 


Street, S.W.1. ‘“* Milita: Engineering in the 
N.W. Europe Campaign,” E. Haydock. 6.30 p.m. 


Stephenson Locomotive Society 
Saturday, Nov. 15th.—Manchester Geographical Society, 
16, St. Mary’s Parsonage, Manchester. “The Light 
Railway Era,” J. I. C. Boyd. 6.15 p.m. 
Saturday, Nov. 22nd.—Y.M.C.A., Albion Place, Leeds. 
“Passenger Train Working from Hull,” W. B. 
Yeadon. 2.30 p.m. 


Women’s Engineering Society 


Thursday, Nov. 20th.—MaNCHESTER BRANCH : Engi 
neers’ Club, Albert Square, Manchester. ‘‘ The 
Cyclatron and Betatron,” W, Bosley. 6.30 p.m. 


Nov. 14, 1947 


Personal and Business 


Mr. D. C. Hagen has been appointed chief 
draughtsman of G. and J. Weir, Ltd. 


Mr. A. F, Gapssy has been elected « directo, 
of Guest, Keen and Nettlefolds, Ltd. 


Mr. G. E. BEHARRELL has been electe:i prosiden; 
of the Tyre Manufacturers’ Conference. ! 


Mr. J. H. Bentuey has been appoint | gener) 
manager of Varley Pumps and Engineeri:.g, Ltd, 


Mr. H. Eckerstey, A.M.I. Mech. E., has been 
appointed general manager of A. C. \Vickmay 
Ltd. ; 


Mr. W. J. Expiorr has retired from |); POSition 
of general manager of Hay’s Wharf Car‘age Com. 
pany, Ltd. 

Mr. D. W. Piaistows, A.M.I.Mech.E., \ias bee, 
appointed commercial director of tho Glacie 
Metal Company, Ltd. 


Mr. GonTRAN GOULDEN has been app inted ty 
take charge of the technical section of tho Building 
Centre, 9, Conduit Street, London, W.1. 


Sm Grorce Usuer, Mr. F. G. Penny, the Hoy, 
Douglas Vivian, and Mr. Ray Armstrong hay 
been appointed directors of Senior Economiser 
Ltd. 


Tue Atias Diese, Company, Ltd., has opene 
a London office at 329, High Holborn, WC), 
and a Scottish office at 105, St. Vincent Stree. 
Glasgow, C.2. 

THe Unrrep Street Companies, Ltd., announces 
that Mr. Gerald Steel has been appointed joint 
managing director with the chairman, Sir Walter 
Benton Jones. 


Mr. Joun ALcock, joint managing director of 
the Hunslet Engine Company, Ltd., has beep 
appointed chairman of the recently-formed Interna! 
Combustion Engine Group of the Locomotive Many. 
facturers’ Association. 


Sir ANDREW Duncan, Mr. J. H. Lord and My. 
R. M. Geddes have been appointed directors of the 
Dunlop Rubber Company, Ltd. Mr. J. L. Graham 
has relinquished, owing to ill-health, his appoint. 
ment a3 director of Dunlop overseas sales. 


Mr. C. E. FRANKS, managing director for the 
past twenty-five years of the Wayne Tank and 
Pump Company, Ltd., is shortly leaving for the 
U.S.A. to take up the position of executive vice. 
p-esident of the Wayne Pump Company, Fort 
Wayne. 

E. H. Jones (MacuineE Toots), Ltd., announces 
that it has been appointed sole distributor for 
Great Britain for the Lodge and Shipley Company, 
of Cincinnati. It has also been appointed agent for 


the Racine Tool and Machine Company, of 
Wisconsin. 
Tue Lonpon AnD Norrs-Eastern Ratway 


Company announces the following appointments ;— 
Mr. J. H. Glendinning, district engineer, Boston; 
Mr. R. G. Booth, district engineer, Leeds; and 
Mr. J. L. Adamson, assistant district engineer, 
King’s Cross. 


Mr. WatTER Kemp has been appointed managing 
director, and Mr. J. T. Tomlinson, London director, 
of the Hamworthy Engineering Company, Ltd 
Mr. Ingram Spencer has retired from his position 
a3 managing director, but will continue to serve 
as chairman of the company and of British Com- 
bustion Equipment, Ltd. 


Ruston anpD Hornsby, Ltd., announces the 
following appointments :—Mr. E. Campkin, 
manager of export development and research ; and 
Mr. J. H. Albertini and Mr. E. T. N. Allnutt, joint 
managers of the export sales department. Mr. 
T. L. Kendall will continue as manager of the 
marine sales department. 


Mr. F. A. Pore, vice-president of the London, 
Midland and Scottish Railway Company, ha: 
accepted an invitation to become a member of 
the Northern Ireland Road Transport Board. 
Mr. Pope has also consented to act as adviser on 
general transport matters to the Minister of Com- 
merce of Northern Ireland. 


Tue Lonpon, MIDLAND AND ScorrisH Ralwa! 
ComPANy announces the following appointments: 
Mr. A. E. Robson, works superintendent, carriagt 
and wagon works, Derby; Mr. T. F. B. Simpin. 
works superintendent, locomotive works, Derby; 
Mr. A. Tims, district engineer, Barrow, and Mr. 
G. F, Kent, district engineer, Irvine. 


SHort AND HaRLAnp, Ltd., announces that it 
name is being changed to Short Brothers and 
Harland, Ltd. The name of Short Brother 
(Rochester and Bedford), Ltd., is about to b 
changed to §.B. (Realisations), Ltd., and forml 
effect has now been given to the decision to make 
Belfast the future headquarters of the Short 
organisation. 
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A Seven-Day Journal 


The Royal Wedding 

We are confident that our readers throughout 
the world will join with us in an expression of 
loyal greeting and good wishes to H.R.H. The 
princess Elizabeth and Lieutenant Philip 
Mountbatten, R.N., on the occasion of their 
marriage, Which took place in Westminster 
Abbey yesterday, November 20th. Her Royal 
Highness is an Honorary Member of the Insti- 
tution of Civil Engineers, and has recently 
honoured the Royal Society of Arts by accepting 
the Presidency. 


The Stainless Steel Fabricators’ 
Association 

{xe first annual general meeting of the 
stainless Steel Fabricators’ Association was 
held in Birmingham on November 4th, and was 
presided over by the chairman, Mr. W. Van 
Helden. At a luncheon which preceded the 
meeting, Mr. C. E. Holmstrom, managing 
director of Firth-Vickers Stainless Steels, Ltd., 
said that the objects of the Association were 
complementary to those of the Stainless Steel 
Manufacturers’ Association and that both bodies 
were working to the same end. He felt that to 
appreciate the present position regarding stain- 
less steel it was necessary to have an under- 
standing of the past. After reviewing the 
earlier developments and uses of stainless steel, 
Mr. Holstrom spoke of the. present universal 
demand for polished sheet. That demand, he 
said, had outstripped the capacity to produce 
and it was a tragedy that, now the country was 
becoming ‘‘ stainless minded,” everything was 
inshort supply. The manufacturers were alive 
to the position and plans were in being for 
extensions. His own company, Mr. Holmstrom 
explained, had plans for building new works at 
the cost of £1,500,000, which would produce 
stainless steel sheets in the form of continuous 
cold-rolled strip. As soon as the works were in 
production the existing capacity would be 
doubled, and the building was being done in a 
way which would enable extensions to be made. 
It was likely, however, that it would be two and 
a half years before the works were in pro- 
duction. Mr. Holmstrom said that he had no 
knowledge as to the form the control of stainless 
steel supply would take, although no doubt 
preference would be given in the future to 
exports. He felt sure, however, that a close 
liaison between users and manufacturers was 
an advantage, so that available supplies of 
stainless steel could be put to the best possible 
use, and, furthermore, he welcomed co-opera- 
tion, as it was the only way by which progress 
would be made. 

The Building Exhibition 

THE twenty-second Building Exhibition was 
opened at Olympia, in London, on Wednesday, 
November 19th, by Mr. C. W. Key, the Minister 
of Works. It will remain open until Thursday, 
December 4th. The last of these exhibitions 
was held in 1938, and this is the first time the 
industry has had an opportunity of seeing a 
comprehensive selection of the many develop- 
ments and changes in materials and processes 
which have taken place during and since the 
war years. In this exhibition, where nearly 
400 firms are showing their products, not only 
is the progressive spirit of the building industry 
alone demonstrated, but also that of the engi- 
neering and other trades which serve it to such 
good effect. The number and variety of new 
materials which have been developed to substi- 
tute for the traditional materials in such short 
supply is very noticeable, particularly in the 
extent to which light alloys are being used to 
replace timber. Although it is possible that the 
introduction of metal and other substitutes has 
been prompted to a large extent by the tinges 
in which we live, there is every evidence that 
many will remain as definite improvements. 
The fact that prefabrication of many types of 
éssential units has been accepted as recognised 
practice is evinced on many stands, and the 
introduction .of such prefabrication will un- 


doubtedly have a lasting effect upon the 
economics of the industry. Many products on 
view at the exhibition are the outcome of 
modern scientific investigation, which is now 
being widely used, not only for ascertaining 
the properties of new materials, but also in their 
actual development and application to building 
problems. New high-speed production methods 
for such things as bricks, slabs, tiles, &c., are a 
prominent feature of the engineering side of the 
exhibition. The increased output and saving 
in manpower which is made possible by this 
plant is arousing the keen interest of the repre- 
sentatives of the building industry. New and 


.improved means for the speedy handling of 


materials on site are also well to the fore and 
many have been designed for use on relatively 
small constructional work as well as for the 
larger types of building projects. 


Water Abstraction Regulations 


UNDER powers conferred upon him by the 
Water Act, 1945, the Minister of Health has 
issued regulations relating to the abstraction 
of water from underground sources. These 
regulations require persons abstracting water 
from ‘underground sources in England and 
Wales to keep records of the daily quantities 
taken, and to furnish annual returns to the 
Minister of the total quantity abstracted each 
year, ending October 3lst. Records must date 
from November Ist this year, and the informa- 
tion will relate not only to the quantity 
abstracted, but also to its quality and the 
depth below ground at which the water occurs. 
A person who abstracts water from an 
underground work by means of pumping is 
not required to keep records unless the 
work—or two or more works supplying the 
same premises—is capable of supplying at 
least 50,000 gallons a day. In the counties of 
Dorset, Gloucester, Hampshire, Lincoln, Nor- 
folk, Suffolk and Wiltshire, this limit of 
exemption is placed at 20,000 gallons a day 
because of the smaller water resources.of those 
areas. The regulations do not apply to an 
individual abstracting water for the domestic 
purposes of his household only. Information of 
the kind required by the regulations will, it is 
stated, help the Geological Survey in its studies 
and assessments of subterranean water re- 
sources. This work enables the Survey to give 
guidance to industries, water supply under- 
takings and others seeking substantial supplies 
of water, perhaps of some special quality, in 
districts where streams and rivers are few or 
small. The Survey also advises the Minister of 
Health of any signs of depletion in the resources 
of a water-bearing geological formation, in 
which event steps can be taken, if necessary, to 
prevent over-pumping and waste. The regula- 
tions are published by H.M. Stationery Office 
(S.R. and O., 1947, No. 2342, Water, England). 


The British Welding Research 
jation 

A MEETING of representatives of member- 
firms of the British Welding Research Associa- 
tion was held in London on Tuesday last and 
was addressed by Dr. H. G. Taylor, who has 
recently taken up his appointment as Director 
of Research. In the course of his remarks 
Dr. Taylor said that at present the Association 
had twenty-one investigations in progress, of 
which seventeen related to arc welding or arc- 
welded products, three to resistance welding and 
one to combined gas and arc welding. Sixteen 
of the researches were experimental, and five 
were of the paper-work type, such as the pre- 
paration of recommendations for specifications 
and codes of practice. Eight of the experimental 
investigations were being carried out at the 
Association’s establishments, six were co-opera- 
tive and were being conducted at members’ 
works, and there were two extra-mural investi- 
gations in progress at Cambridge and Birming- 
ham Universities. Dr. Taylor explained that 
the researches were directed by research com- 
mittees composed of technical experts who were 


appointed for their own individual knowledge, 
and that, strictly speaking, they did not repre- 
sent their firms. That, Dr. Taylor thought, 
was the only way satisfactorily and impartially 
to conduct research, but the Association realised 
that its members, by making their technical 
staffs available for committee work, were 
definitely contributing to the researches. Dr. 
Taylor went on to suggest that in order to 
obtain the best from the arrangements made, 
members should take an interest in what their 
employees were doing and should see that they 
were backed up with all possible help. An 
expert on & committee might feel that he could 
help by carrying out some small tests or pro- 
viding some facilities, but he did not always 
know whether the requisite backing of his firm 
would be forthcoming. In order to avoid over- 
lapping of research work, Dr. Taylor said that 
the Association would foster co-operation with 
the research departments of member-firms as 
well as with other research bodies. It was 
hoped to establish a liaison with the Motor 
Industry Research Association and with the 
Production Engineering Research Association, 
and to take part to the fullest extent in the 
international co-operative work supported by 
the Institute of Welding. The aim was to 
build up a first-class scientific association which 
would justify the members’ confidence in its 
ability and integrity. Sir William Larke, 
President of the Association, also spoke at the 
meeting, and in addition to welcoming Dr. 
Taylor as the new Director, paid tribute to the 
work carried out by his predecessor, Mr. Ramsay 
Moon. Sir William added that the Association’s 
financial resources must be increased if it was 
to render the best possible services to the metal 
constructing industries. It was necessary to 
take the fullest advantage of the application of 
the latest results of scientific research in order 
to ensure, not only the efficient use of raw 
materials in these days of shortage, but also to 
effect a reduction in cost by the application of 
methods which would make for a greater output 
per unit of labour employed. 


The Supplementary Budget 


A SUPPLEMENTARY Budget was presented by 
the Chancellor of the Exchequer to the Com- 
mittee of Ways and Means in the House of 
Commons on Wednesday .-of last week, 
November 12th. In introducing his statement, 
the Chancellor said that it was necessary to 
strengthen still further and without delay the 
nation’s budgetary defences against inflation. 
The niain proposals of the Budget include the 
doubling of the profits tax on all profits made 
as from January 1, 1947, thus raising the rate 
from 124 per cent to 25 per cent on distributed 
profits and from 5 per cent to 10 per cent on 
undistributed profits ; increases in the existing 
rates of purchase tax—with some exceptions so 
that 16% per cent will be raised to 33} per cent, 
334 per cent to 50 per cent, 66% per cent to 
75 per cent and 100 per cent to 125 per cent ; 
increases in the duty on beer, wines and spirits ; 
and a tax of 10 per cent on stake money in 
pool betting, including football pool stakes and 
totalisator bets on dog racing tracks. Other 
points from the Chancellor’s speech were that 
from January 1, 1948, arrears of income tax 
under Schedule D, surtax, excess profits tax and 
profits tax outstanding for over three months 
would bear 3 per cent interest where the tax 
exceeded £1000, and only half instead of the 
whole of advertising expenditure would in 
future rank as allowable expense. On this 
point the Chancellor intimated that there would 
be certain exemptions, including advertising for 
the export trade and advertising in trade and 
technical journals. With regard to subsidies, 
the Chancellor said that there would be no 
increase on the present figure of £392,000,000 
expended on food subsidies, but a drastic 
reduction at this time could not be contem- 
plated. The subsidies on leather, cotton and 
wool, however, which cost £33,000,000 this 
year, would cease next year. 








NSIVE research in paints and plas- 

tics paid handsome dividends when battle- 
craft and indispensable auxiliaries of the 
United States were waging war against the 
Japanese in various sections of the Pacific 
during the recent conflict. 

Ever since 1880, when its first steel 
craft took the water, the U.S. Navy has 
given progressive but intermittent atten- 
tion to finding ways and means to 
counter both corrosion and fouling of the 
bottoms of ships, always with the hope 
that some one somehow would produce a 
paint that would have the dual capacity 
of overcoming both marine animal and 
vegetal growths and arresting the cor- 
rosion of wetted steel surfaces. On the 
whole, the results were disappointing when 
the paints were applied to warships operating 
the world over and under the irregular 
movements common to a naval service. 
Generally speaking, coatings of red lead 
and white zinc answered best and longest 
in limiting corrosion of steel bottoms. 
On the other hand, considerable success 
was attained with some commercial coatings 
that were used on vessels in the merchant 
services and on regular routes that per- 
mitted ships to be dry-docked at scheduled 
intervals for cleaning their bottoms and 
repainting them. Circumstances compelled 
an intensified and sustained hunt as from 
about 1930. 

Beginning in 1932 and continuing into 
1935, the U.S. Navy carried on large-scale 
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American Anti-Corrosive and 
Anti-Fouling Paints 


actual tests of the Italian product would 
serve to show how much it was better than 
the standard coal-tar resin paint the navy 
had evolved. During four years, the navy 
used “‘ Moravian” paint on a number of 
vessels of different classes, and incidentally 
learned all about application difficulties and 
the evident superiority of that paint. Then 
it was that, failing to discover the secret 
of the Italian formulation, the naval men 


embarked on the intensive programme of’ 


investigation that was to lead to the funda- 
meéntal discoveries that have made the 
navy’s hot-plastic paints of to-day possible. 
That pioneer success has since been followed 
by the production of several ‘ cold” for- 
mulations of merit. The term “cold” 
is a relative one, inasmuch as the cold plastic 
anti-fouling paints have to be heated 
moderately in chilling or cold weather to 
give them the necessary fluidity for spray- 
ing. It is virtually impracticable to apply 
hot plastic paint in any but the warm or 
moderate months of the year. 

Captain Henry A. Ingram, U.S.N., was, 
prior to 1944, the head of the Research and 
Standards Section of the Bureau of Ships 
of the Navy Department. This Section’s 
work covered many subjects essential to 
naval vessels, their equipment, material 
and operational needs. Of its work in 
developing anti-fouling paints and paint 
systems for ships’ bottoms, Capt. Ingram 
remarks: ‘‘The presence of the fleet in 
warm Gentral Pacific waters during the 





SAND MIXING MACHINE FOR SAND BLASTING 


experiments with “Moravian” paint, a 
hot-plastic composition of Italian produc- 
tion, widely acknowledged because of its 
anti-fouling merits. While the navy was 
well informed about other kindred paints, 
it had been reluctant to make use of them 
because of recognised difficulties in apply- 
ing them to the bottoms of ships; but only 


‘ nineteen-thirties’ resulted in a strong 
demand for anti-fouling performance 
superior to that of the standard Navy paint 
formula. At the instigation of the Bureau 
of Construction and Repair (now the Bureau 
of Ships), the Edgewood Arsenal (U.S. 
Army) and the Naval Research Laboratory 
had previously attempted to determine the 
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characteristics of a fairly satisfactory foreign 
formulation. The analysis was un:uocegg. 
ful, bat pointed to the merits of a thick 
‘plastic’ matrix to carry the toxic gop, 
stituents, specifically suggesting certain phe. 
nolformaldehyde resins. The Mare [slang 
Navy Yard (in California) developed thi, 
lead into a very effective paint, but the 
problems offapplying it at a temporatur 
well above the boiling point of water wer 





[SAND BLASTING 


a serious drawback. As service experience 
with this paint increased, the difficulties 
were analysed as follows: paint adhesion 
was poor; cold weather applications were 
quite unsatisfactory ; hot weather applica- 
cations were troublesome ; equipment was 
complicated, and considerable skill was 
required for successful application ; strate. 
gic and critical materials were required; 
costs were excessive, and the reports of 
all bottom paint performances were generally 
untrustworthy. 

“An extensive programme of develop. 
ment was undertaken by orders to navy 
yards, by requests to the Co-ordinator of 
Research and Development for National 
Defence Research Committee assistance 
and by direct contracts for research work. 
The paint research laboratories at the Navy 
Yards at Mare Island, California, and Nor- 
folk, Virginia, were given broad general 
directives to study the hot plastic formule 
and application techniques, to effect im- 
provements therein, and particularly to try 
to develop a plastic for cold application 
which would have comparable anti-fouling 
characteristics. The Industrial Test Labo- 
ratory at the Philadelphia Navy Yard 
contributed to the general study of under- 
water priming formulw. The Mare Island 
Navy Yard, Columbia University, New 
York City, and the National Defence Re- 
search Committee worked on methods of 
preparing ships’ bottoms to insure paint 
adhesion. The Woods Hole Oceanographic 
Institution at Woods Hole, Massachusetts, 
and the Navy Biological Laboratory 4 
San Diego, California, undertook _basi¢ 
studies of fouling phenomena, and the reason 
for the relative effectiveness of different 
toxic additions to the paint. The National 
Defence Research Committee undertook 4 
fundamentally new approach to the prob- 
lem of anti-fouling paint formulation. Et 
tensive interchange of information with the 
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British Admiralty was begun. The advisory 
grvices of eminent members of the National 
Paint and Varnish Manufacturers’ Associa- 
tion and the American Co-ordinating Com- 
mittee on Corrosion were enlisted. A sur- 
wy of fouling incidence and severity 
throughout the east and west coastal areas 
of the United States was made, and a new 
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with wet sand-blasting under compressed 
air impulse. Just enough water is used to 
reduce the creation of dust from the silica 
sand which is used. Special apparatus 
has been developed for this service, and the 
equipment lends itself to adjustment so 
as to fit it for any working needs. The 
sand-blasting obviates the tedious scraping 





HOLDERS “FOR SPRAYING ANTI-CORROSIVE PAINT 


testing station was established in Florida, 
operated by the University of Miami, 
under sub-contract from Woods Hole Oceano- 
graphic Institution. At the Florida testing 
station, where fouling is rapid the year round, 
have been found the most accelerated and 
consistent paint failures. Many suggestions 
received from the National Inventors’ Coun- 
cil and private sources have been reviewed, 
and a few have been tested.” 

Writing before 1944, Captain Ingram 
pointed out: “As a result of this pro- 
gramme, which is as yet far from com- 
pleted, plastic bottom paints have been 
improved and the following accomplish- 
ments have resulted :— 

“Vessels can remain out of dry dock as 
long as eighteen months with inconse- 
quential reduction in speed or increase in 
fuel consumption due to marine fouling. 
With planned scheduling of dry-docking 
periods, much cold weather paint applica- 
tion can be avoided. Advanced base and 
continental dry docks are more available 
for battle damage repairs, due to reduced 
routine docking load. Fleet demands for 
fuel are appreciably less—perhaps 10 per 
cent. Fewer tankers are needed to service 
the fleet. Corrosion of ship hulls is notably 
reduced. Teredo attack on wooden hulls 
is better controlled. The need for much 
strategic material has been eliminated. 
(This refers particularly to mercury.) The 
cost of the paint has been halved.” 

The hottom-painting procedure as at 
present developed at the New York Naval 
Shipyard is typical of the way such work 
is done at other of the U.S. Government 
naval stations, and the remainder of this 
article will, therefore, describe the painting 
Operations at the great establishment in 
Brooklyn, formerly known as the New 
York Navy Yard. 

The first operation after a craft has been 
dry docked is to clean her bottom of foul- 
ig accumulations and rust. This is done 


formerly done largely by hand, saves much 
time, and quickly exposes to bright metal 
every part of the bottom plating. Wet 
sand-blasting was also adopted to safeguard 
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Then the cleaned and dried exposed plating 
is sprayed with a dilute solution of phos- 
phoric acid that takes but a short while to 
dry and will protect the bared steel from 
corrosive attack for several weeks should 
the following painting be delayed. Usually 
there is no delay in applying the first coat 
of paint after the phosphoric acid has 
dried. The reaction of the acid to the steel 
is said to create a surface condition that 
serves as @ better anchorage for the base 
coat of the anti-corrosive paint. 

The anti-corrosive paint used by the Navy 
was evolved by its research organisation 
and, like the service’s anti-fouling paint, 
is still held secret. Three coats of anti- 
corrosive paint are applied to the under- 
water surfaces and above the light load 
line to a height of about 3ft. The 
first coat is put on by brush—the idea 
being that a more intimate bond can thus 
be made where there are any surface 
irregularities and uniform coverage can be 
assured. The opinion holds, even so, among 
some of the investigators that spray-paint- 
ing is superior to brushing. The two suc- 
ceeding coats are pneumatically sprayed. 
The “ guns ” used have been developed both 
by commercial manufacturers of spraying 
equipment and by men in the Government 
service. ‘To make the anti-corrosive paint 
ready for application, the composition is 
first thoroughly mixed in a large tank that 
is lowered to the floor of the dry dock and 
connected to the compressed air service 
line of the shipyard, and the energy drives an 
air-drill motor mounted on the vertical 
shaft of an impeller. When ready for use, 
the paint is tapped off into 5 gallon or 10 
gallon tanks, each of which can be conveni- 
ently trundled to the point where needed. 
Compressed air applied to such tanks 
forces the paint through the hose connect- 





LOADING SOLIDIFIED ANTI-FOULING PAINT INTO HEATING KETTLE 


the workers from the hazard of silicosis, 
and incidentally the likelihood of the spread 
of dust to various delicate instruments 
mounted on deck or topsides. When the 
sand-blasting is completed, the exposed 
plating is washed down* with fresh water 
and the wet surfaces may, if deemed desir- 
able, be dried quickly with blower air. 


ing with the spraying pistol controlled by 
the painter. The paint dries within thirty 
minutes to an hour, depending upon the 
relative humidity of the free air, and one 
coat can succeed the previous one with 
only a short interval. 

With the three coats of anti-corrosive 
paint applied, the conditions are ready for 
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the spraying of the three coats of hot plastic 
anti-fouling paint to a minimum combined 
thickness of 30/1000 of an inch—a gallon 
of this paint will cover an area of approxi- 
mately 40 square feet. The majority of 
commercial bottom paints when spread by 
brush will cover about ten times that expanse 
and be correspondingly thinner. The anti- 
fouling paint affords a relatively thick and 
hard film that will act as a defence against 
marine growths for a longer while as the 
toxic content of the composition slowly but 
continuously leaches out to the surface, 
where it will act at once upon embryo 
animal and vegetal marine organisms and 
deter or kill them before they can effect 
attachment to the ship’s bottom. 

The hot plastic anti-fouling paint pre- 
sents inherent difficulties in preparing it for 
spraying and actually applying it to a 
vessel’s bottom. In the main these have 
been mastered, and to-day attention is 
being directed to improvements that are 
bringing worth-while results in a number of 
ways. The solidified composition is delivered 
at the naval shipyard in sizable drums 
made of thin sheet metal that can be cut 
open easily with an axe, likewise broken into 
lumps preparatory to being placed in a 
200-gallon steam-heated kettle for melting 
at a temperature in excess of 300 deg. 
Fah. The lumps somewhat suggest’ pieces 
of fractured sandstone of a slightly porous 
character, and in the brown matrix are 
visible greenish bits of copper oxide, with 
more of that ingredient on the outer sur- 
faces. 

In the open kettle, the anti-fouling plastic 
is stirred continually with a pneumatically 
driven impeller until sufficiently fluid to 
be tapped off in buckets for transfer to 
electrically heated pressure kettles—the 
number varying with the size of the job in 
hand. Each of these kettles has a capacity of 
12 gallons, and the highly heated and fluid 
paint is forced from the container by air 
pressure and through an electrically heated 
hose to the spray pistol or “ gun’’ manipu- 
lated by the painter. The hose is jacketed 
with a laced insulating fabric to protect 
both the kettle attendant and the painter, 
and it may be said that the electrically 
heated hose has undergone a number of 
changes to make it safe and otherwise suited 
to the service required of it. A 12-gallon 
pressure kettle will empty itself in a working 
period of twelve minutes, and each of these 
units is mounted on three wheels to facili- 
tate moving it to any position on the dry- 
dock floor. 

The spraying apparatus and nozzles 
have been gradually brought to their 
present adaptability after some setbacks, 
because the commercial spray nozzles are 
not required to handle compositions having 
the varied characteristics of the anti-cor- 
rosive, and either the hot or cold anti- 
fouling formulations. The paint, in any 
case, is so delivered to the nozzle as to 
obviate clogging the feeding system and to 
facilitate cleaning after service. The spray 
guns can be fitted with extension arms that 
are light and thus increase the working 
range from a single station or permit the 
spray head to be inserted well up into 
the outboard connections leading to fire 
mains, condensers, sanitary lines, &c., which 
have heretofore harboured clogging marine 
growths. 

For most of the work required in connec- 
tion with the painting of a ship’s bottom 
with the formulations evolved by the 
U.S. Navy common labour will answer, 
but the sprayers who do the applying 
of the hot plastic have to be picked 
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out because of their skill and physical 
advantages and ruggedness. The work is 
fatiguing and even exhausting because the 
operator must hold his spray gun at a 
fairly uniform distance from the surface to be 
sprayed and ranging from l}ft to 2ft away. 
Should he stand too close to the plating, 
the paint will not instantly solidify, as 
desired, on contact with the surface but 





ANTI-FOULING PAINT SPRAYING UNIT 
AND CREW 


will probably slip and sag_ irregularly. 
Conversely, if the nozzle be held too far off, 
the paint will partway congeal before it 
reaches the surface and create an objection- 
ably rough coat. He must do good work 
notwithstanding the unusually heavy hose 
that delivers the paint to his spray gun and 
the sensibly high temperature of that paint, 
all of which add to the stress upon him. 
Further, for his protection, he wears a mask 
and other covering for his head, neck, and 
shoulders, and his hands are encased in 
thick asbestos gloves. However, carefully 
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selected and efficiently trained spray painter, 
can work rapidly and well with the facilitig, 


now in service at naval shipyards. As ha,’ 


been stated by the master painter at on, 
of these large yards, “Formerly, a 169. 
ton destroyer could be bottom painted jy 
one day with twenty men at work on ego) 
side of her. To-day, with four ‘prayer, 
using two guns, we can do a like job in thy 
same time and, of course, apply move paint 
to the vessel’s bottom.” In- an official 
release on the subject of the fightin; ship, 
in process of deactivation for assignment to 
the two great reserve fleets, it was disclosed 
that the “hot plastic costs about 1-7; 
dollars per gallon mixed,” and that anti. 
fouling paint on those vessels has a potentia| 
protective life of five years in salt wate 
and fifteen years in fresh water. 

There is not the least doubt about the 
value and effectiveness of the new bottom. 
painting system as far as concerns its merits 
during the recent war years and especially 
during operations in the western and south. 
western areas of the Pacific. The expeny 
involved was of secondary importance, but 
the ultimate in peacetime economy yi] 
take some years to reach, and many factors 
will have to be considered. Naval officers 
and others have expressed the hope that the 
merchant service may benefit, but as yet 
neither the impervious anti-corrosive paint 
nor the permeable anti-fouling paint formu. 
lation has been made available to the public. 
However, the Navy Department informed 
this correspondent recently, “Some con. 
mercial interests in San Francisco are offer. 
ing to the trade anti-fouling paints, the 
properties and performance of which are 
claimed to be on a par with the Navy 
standard cold plastic anti-fouling paint.” 
The new paints used in the navy are manu- 
factured only in naval shipyards for use by 
naval activities, so was stated in the same 
communication. Civilian manufacturers and 
experts helped the navy in the solution of 
this problem and some may have decided 
to improve their own products for the same 
field of use. 


Internal Stresses in Metals and Alloys 


No. V—(Continued from page 465, November 14th) 


DISCUSSION 

}}- CHAMPION said that Mr. Keating 

in his paper had rightly distinguished 
between stress corrosion and structural 
corrosion in the absence of stress. When 
discussing aluminium alloys, however, Mr. 
Keating contended that both were due merely 
to potential difference between two or more 
phases in the alloy, and Dr. Evans had taken 
a similar view. In his view, however, whilst 
such a theory explained structural corrosion, 
it did not explain the fact that some alumi- 
nium alloys showed intercrystalline corrosion 
in the absence of stress but were not suscept- 
ible to stress corrosion. In attempting to 
explain this fact, the observations made by 
the British Non-Ferrous Metals Research 
Association, as represented by Mr. Liddiard, 
at the American Symposium on Stress Cor- 
rosion, were very significant. With suscept- 
ible aluminium-magnesium alloys, the effect 
of stress on corrosion was not very great 
during most of the period of exposure, but 
rapidly increased jyst before complete failure. 
This suggested that while the mechanism 
of the initial moderate effect of stress might 
be as described by Mr. Keating, the major 


effect of stress just before failure was asso- 
ciated with film formation. When the stress 
concentration at the tip of the intercrystal- 
line corrosion or crack became sufficient to 
cause local plastic deformation of the metal, 
the protective film would rupture and rapid 
corrosion of the unprotected metal would 
ensue. The film would immediately begin 
to reform over the rupture in accordance 
with the exponential law generally applic- 
able to aluminium and its alloys. If corro- 
sion was stopped by this film formation 
before the dangerous stress concentration 
had again been reached, then rapid failure 
would be prevented. Otherwise, there 
would be plastic flow of the metal and conse- 
quent rupture of the film, and this cycle 
would be repeated’ to cause early failure of 
the metal by stress corrosion. On this view, 
susceptibility to serious stress corrosion was 
dependent on the film forming properties 
and the deformability of the metal. Com- 
menting on Mr. Keating’s remark that in 
addition to caustic cracking of steel, inter- 
crystalline embrittlement associated with 
decarburisation had been observed under 
high temperature corrosive conditions m 
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the laboratory, he said this had also occurred 
in service in recent years in American high 
ressure boiler tubes, as described in the 
“Transactions ’’ of the American Society of 
yechanical Engineers for July, 1947. 
“Yr. C. A. Kershaw emphasised that the 
wlution of the cracking of steels after weld- 
ing was to avoid, by suitably controlling the 
rate of cooling, where possible, the transfor- 
mation from austenite to martensite. The 
major factor in the cracking of steels after 
welding was the austenite-martensite trans- 
formation, the speed of which depended on 
the steel. That was why some steels were 
more prone to cracking than others: During 
the war we welded some 200,000 tons of high 
tensile 22-ton yield point light alloy steel, 
which was supposed to be unweldable. It 
was accomplished by suitably controlling the 
rate of cooling and, in a number of cases, 
pre-heating and, generally speaking, control- 
ling the amount of heat that went into the 
weld. A large gauge electrode was employed 
and there was no trouble at all, although in 
one or two cases the steel was very bad. 
Inthe current issue of Welding, the Secretary 
of the Welding Group of B.E.A.M.A. said 
there were 70,000 welders in the country 
and a large majority of them were unskilled. 
That was why the rutile type of rod was 
preferred, as it did not have a great deal of 
potential hydrogen in it, and hydrogen was 
not easy to get rid of. He ruled out the 
question of using a cellulosic coating on 
the welding rod because it had a large per- 
centage of hydrogen. At the same time, 
it was uneconomic to produce an electrode 
without some hydrogen in it and that was 
why he urged that the solution of the cracking 
problem was to control the rate of cooling. 
Dr. L. Reeve said he was particularly 
interested in Dr. Wheeler’s paper, which 
briefly summarised the main factors leading 
to cracking in the martensitic zones of welded 
alloy steels, as this was closely related to the 
work that was being carried out on the 
weldability of alloy steels by one of the com- 
mittees of the British Welding Research 
Association with which he himself was 
associated. Both Dr. Wheeler and Mr. Weck 
referred to the fact that cracking in such 
steels did not take place unless the weld 
was made under conditions of external 
restraint, and Dr. Wheeler also referred to 
the influence of micro-stresses and the prob- 
ability that micro cracks were first produced, 
which then extended into major cracks 
under the influence of the main welding 
stresses, and possibly of hydrogen pressure. 
Recent work on the cracking of low alloy 
nickel-chrome-molybdenum steel, which he 
himself had carried out for the British 
Welding Research Association Committee, 
strongly supported this mechanism with 
the added factor of a very marked induction 
period between the time of welding and the 
appearance of the major cracks. This induc- 
tion period in certain cases ranged between 
twenty-four and forty-eight hours, whilst 
cracking might continue over a period of 
about a week. It was possible that this 
period represented the time required for the 
diffusion of the hydrogen dissolved in the 
weld into the micro cracks originally produced 
by welding this steel under conditions of 
restraint. The induction period was par- 
ticularly marked in this type of steel. but it 
was known to be considerably less marked in 
the case of other steels, e.g., the 14 per cent 
Manganese steels used extensively through- 
out the war for heavy structural purposes. 
It was hoped to carry out a systematic study 
of crack formation and induction period 
inrelation to steel composition, and to deter- 
mine whether it was related to hydrogen 
ion. Meantime, it was clear that many 
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of the phenomena discussed during this 
Symposium were well illustrated in the 
cracking of welds as a result of internal 
stress effects produced by the rapid heating 
and cooling of the are welding cycle. 

Mr. L. Rotherham said that no reference 
had been made to the cracking of carbon- 
molybdenum steel steam pipes in service, 
which seemed to be one of the serious 
examples of failure due to internal stress in 
the material.. The characteristic of this type 
of failure was that it was intercrystalline. 
It was generally a creep type of failure and 
was almost invariably associated with some 
maltreatment of the pipe, either during its 
installation or fabrication. It was clear, he 
thought, that distortion of the pipe during 
installation would leave internal stresses 
and that the magnitude of these stresses 
would be of the order of the yield stress of 
the metal, say, 10 tons per square inch, and 
relief of stress of that magnitude would 
require a deformation of the order of 0-1 
per cent, and this would considerably affect 
the life of the material. 

Dr. J. H. Whiteley said the problems 
arising from internal stresses in metals 
were some of the most baffling which the 
metallurgist had to deal with. Dr. Orowan 
in his paper stated ‘‘ When solidification 
has just ended, internal stresses are prac- 
tically absent, but the central parts of the 
casting are much hotter than those near 
the surface. By the time the casting has 
cooled down to room temperature, its cen- 
tral parts have contracted more than the 
peripheral ones; the former will be under 
tension and the latter under compression.” 
Mr. Elliss in his paper stated that the out- 
side of the casting would be under tension 
and the inside under compression. Per- 
sonally, he was inclined to think that both 
statements were right and both were wrong. 
However, he asked Dr. Orowan this question : 
if the outside was under compression, how 
did it come to pass that ingots tended to 
fracture easily and with the outside under 
compression he saw no reason why they 
should crack. It had been said during the 
discussions that internal stresses had nothing 
to do with brittle fracture but he had brought 
with him a piece of tube which had been 
sent in for investigation because it was said 
to be very brittle. He had given it a blow 
with a hammer on an anvil and it flew 
into pieces. He had then taken a length 
of this tube and made a cut in it but it would 
not break however much it was bent about. 
He maintained that that was residual 
stress giving brittle fracture. Referring to 
some work which he did thirty years ago 
on the detection of strain in. steel, he said 
the conclusion was come to that the finer 
the pearlite the harder and stronger was the 
metal. He thought it was due to stresses 
which took place during cooling and it was 
a great satisfaction to him to see from the 
present Symposium that that idea which he 
held thirty years ago was not altogether 


wrong. 

Mr. T. F. Russell (English Steel Corpora- 
tion) said that in considering the effects of 
internal stress it was desirable that everyone 
should be clear in their minds as to the 
difference between the effects produced by 
stresses in steel which were of a transient 
nature—which could change not only in 
magnitude but in direction during the cooling 
of a lump of steel—and residual stresses 
which were left in the steel after it had been 
cooled. He illustrated what he had in mind 
by showing a photograph of a very large 
piece of steel which had cracked and jumped 
a foot in the air, making a tremendous report. 
Obviously there had been some change in 
that material, and he maintained that it was 
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due to a transformation of the constituents 
of such a magnitude that even a bulk of steel 
like that could not stand up to it. He also 
mentioned the case of a water-quénched bar 
that did not crack in the ordinary way, but 
when it was cooled slowly and water quenched 
it did crack. He thought the lesson to be 
drawn from that was thermal stresses and 
transformation stresses acted in opposite 
directions and could not be adjusted and 
balanced. However, he expressed the hope 
that there would not be the idea that in a 
large steelworks failures such ‘as the one he 
had mentioned were common occurrences. 
They were not, otherwise steelworks would 
not be in business, but even the occurrence 
of only one or two such failures was not nice. 

Mr. E. C. W. Perryman (British Non- 
Ferrous Metals Research Association) gave 
a few results obtained by his Association 
during work on stress corrosion in relation 
to the paper by Mr. Keating on the chemical 
manifestations of internal stress. This 
paper, he said, was a useful summary of the 
scattered information on stress corrosion. 
During his own work on stress corrosion 
resistance in distilled water of a magnesium 
alloy containing 5 per cent aluminium, it was 
found that the alloy always cracked by a 
transgranular path, irrespective of the metal- 
lurgical condition, i.e., there could be two 
phases present making very little difference to 
the stress corrosion life. As regards the rate 
at which stress corrosion cracks penetrated, 
Mr. Keating rather suggested that the propa- 
gation rate was not very high. During work 
on the stress corrosion resistance of an 
aluminium alloy containing 7 per cent mag- 
nesium, he was led to believe that the stress 
corrosion damage was most severe in the last 
stages of the life of a specimen. Certain 
tests were carried out and the resultant 
curves showed that the rate of propagation 
of the crack did increase very rapidly towards 
the end of the specimen’s life. The actual 
rate of propagation depended on the stress 
applied. During work on the stress corrosion 
resistance of brasses in a vapour of NH,OH, 
it had been found that the addition of Al to 
an alpha brass tended to change the cracking 
from intercrystalline to transcrystalline. Also 
during tensile tests in concentrated NH,OH 
solution on wrought beta brasses, with and 
without Al, it was found that the cracking 
at and above the liquid level was always trans- 
crystalline, and that below the liquid level it 
was intercrystalline. It seemed that O, 
might play some large part as to the direction 
which the crack took and the rapidity with 
which cracking took place. 

Mr. W. K. B. Marshall discussed stress 
corrosion of stainless steel and mentioned 
some practical experiences. He confined his 
remarks solely to austenitic stainless steels, 
and said that, whilst he fully supported the 
details of the mechanism as set out by Mr. 
Keating and in less detail by Dr. Evans, his 
experience had shown that the attack on 
stainless steel was less rare in practice than 


’ was often supposed. Cases did occur and it 


was often impossible to do anything to 
rectify it in practice because very often the 
stainless steel components had a high polish, 
which it was impossible specially to anneal 
or to treat the surface in any way, owing to 
the risk of destroying the polish. Although 
chlorides were very insidious in their attack 
on stainless steel from the stress corrosion 
point of view—and it was even supposed that 
chlorides were the only material which 
caused stress corrosion and cracking in steel— 
there was a case of a tubular condenser which 
was cooling # vapour, at 350 deg. Cent., con- 
sisting of acetic acid, steam and methyl 
alcohol, and there were no chlorides what- 
ever present, yet there was a considerable 
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amount of stress corrosion. He asked 
whether any case was known of the stress 
corrosion of stainless steel in the cold. He 
had found evidence of this and mentioned 
these cases as examples of a type of stress 
corrosion which he had not seen mentioned 
in the literature. 

Mr. R. Weck, author of a paper on “ Re- 
sidual Stresses Due to Welding,” in Section 
II, said the Americans did a great deal of 
work in connection with the “ Liberty ”’ 
ships to prove that the failures in these ships 
were due to residual stresses, but they came 
to the conclusion that residual stresses or 
locked-up stresses did not contribute to these 
failures. Years ago there were failures on 
welded bridges in Germany, and a committee 
came to the conclusion that the failures took 
place in consequence of the use of material 
containing an alloy element which allowed 
of exceptional hardening near the weld. A 
bridge in Belgium was investigated and here 
again the conclusion reached was that it was 
@ matter of workmanship and bad design, 
together with unsuitable material. In no 
case was sufficient evidence found to say that 
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residual stresses were responsible for these 
failures. There was a great deal not yet 
known about spontaneous brittle fractures. 
Would circumstances arise between the time 
of manufacture and the failure to account 
for the failure? It had been thought that 
these and other failures had been due to 
metallurgical changes taking place between 
manufacture and failure, and that strain age- 
hardening or some other phenomenon, which 
had not yet been discovered, was responsible. 
Commenting on what Dr. Whiteley had said 
with regard to the tube, he suggested it could 
hardly be said that because a piece of tube 
was hit with a hammer and broke into pieces, 
that it was due to residual stresses. There 
might be metallurgical conditions in the 
material which, perhaps helped by residual 
stresses, might lead to brittle failure under 
the influence of impact. 

The Symposium then came to a close, a 
cordial vote of thanks being given to the 
authors of the papers, the rapporteur and 
to the Institution of Mechanical Engineers for 
so kindly allowing their premises to be used 
for the meetings. 
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R. L. LYNNES said there were some 

definite practical advantages arising from 
the use of the non-metallic brake block for 
electric stock, which of necessity wore away 
brake blocks more rapidly and had to be more 
frequently shopped than steam stock. There 
was an advantage to the user there. There 
was a reduction in tyre wear, due to the 
action of the non-metallic blocks being less 
abrasive than that of cast iron blocks, 
though he thought that that might be offset 
should there be an excessive amount of 
skidding causing flat tyres which had to 
be reformed in the shops. 

Coming to some of the disadvantages, 
references had been made to tyre tempera- 
tures, and he could give the assurance that 
they were very high. On high-speed and 
heavy stock on the Southern Railway, 
temperatures of the order of 800 deg. Cent. 
were constantly reached. That had resulted 
in the loosening of tyres, and occasionally in 
fracture, due to thermal cracking. Those 
failures caused a certain craziness which 
was roughly quadrilateral in form; the 
fissures developed inwards and tyre failure 
occurred, which it would be appreciated, 
was a somewhat serious matter. 

He noticed that the authors spoke of the 
heat dissipation as being of the order of 
2 by 10®. Their own figure was just about 
double that, so that despite the wonderful 
tests which the authors had carried out they 
were not in a form quite big enough for 
service conditions on the Southern Railway. 
The company had calculated that with its 
own stock there was a kinetic energy in 
one wheel at 60 m.p.h. of the order of 
2,000,000ft-Ib. The maximum rate of which 
the authors spoke in their experiments was 
1,200,000ft-lb. The heat generated went 
in building up the tyre and block tempera- 
tures and also that of the wheel centres. 
The question naturally arose of where it 
went. It was suggested that this heat 
passed into the track. From personal obser- 
vation he noted one day during trials, 
when the rails were wet, that when a moving 
train composed of some twenty pairs of 
wheels with the brakes applied passed over 
the track, the track was dried up and it 


remained dry for a time, though it was still 
raining slightly. The rails did form, there- 
fore, a method of liberation of heat, and 
that might be connected with some of the 
troubles with which the permanent way 
engineer had to contend. 

Mr. H. R. Broadbent, on the question 
of the reduced block, said that the authors 
mentioned that with the cast iron block, 
when they reduced the area there was little 
change in the temperature, and if anything 
there was a slight increase ; but one did not 
know what happened in the other direction. 
If they had increased the area, would the 
temperature have come down ? 

On the question of the economics of the 
block, there was an enormous variation in 
the relative forces which were applied as 
between the trailing axles and the motored 
axles; the weight per axle on a motored 
axle was very much higher than on a trail- 
ing axle. Under service conditions there 
were on the same train with the same blocks 
all these variations of pressure, not only 
variations due to the rate at which trains 
were braked, but also the variety due to the 
different weights per axle. It would seem 
that the stage had almost been reached 
when a different material might have 
to be considered for different duties on the 
same train. He knew that members of the 
department dealing with maintenance would 
regard such a proposal with horror, but it 
would perhaps be as well for the authors 
to think in terms of the two pressures when 
they were considering problems of brake 
blocks. 

With the smaller block, there was the 
question of mechanical difficulty in getting 
the block on. The railways were faced with 
the difficulty that they had large quantities 
of stock on which they had a particular 
size of block and they would like to find a 
solution with the existing size rather than 
have to face the great expense of a change. 

There were two problems involved. There 
was the problem of the future, in which a 
new design could be produced, and there 
was the problem of the existing stock, where 
they must work to existing dimensions. 
Possibly the authors had already considered 
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a variety of different shapes of block wit, 
the existing overall dimensions, and pe, 
haps some such shape as the St. Andrey’, 
cross would give the reduced area but ep. 
tinue to give the long length. 

There was another factor which was no} 
referred to in the paper and that was the 
effect of wet. London Transport had to 
run trains in the open as well as undep. 
ground, and he could find no data in the 
paper on what happened to this block when 
the area was reduced and it was run under 
wet conditions. It was important that the 
coefficient of friction should not vary very 
much between wet and dry. 

The weapon which the authors had pro. 
duced would seem to have many applica. 
tions, and it was to be hoped that they 
would be able to apply it to the various 
problems which were still outstanding in 
the matter of friction. On London Trans. 
port they were concerned with fade, which 
was an unpleasant factor in railway work, 
and they were concerned also not only with 
the brake block material but with the tyre 
itself. It would seem that there was a very 
fruitful field for research there, in collabora. 
tion with the tyre manufacturers, to dis. 
cover the best mutual surface between the 
two. In thanking the authors for all their 
work, he would like to add that there seemed 
now to be a chance of getting back to the 
ultimate reality of friction. 

Mr. T. Henry Turner said that about a 
dozen years ago Sir Nigel Gresley was 
introducing his high speed trains. At 
that time he had to consider the brake 
question verv seriously, because some of 
the American high-speed trains were setting 
fire to the track by the molten cast iron 
which was coming from the brake blocks. 
It was therefore necessary to consider another 
feature. The heat into which the kinetic 
energy of the train vanished went into the 
rail and the tyre and the brake block and 
the latent heat of fusion of cast iron. 

Why did the railways use brake blocks of 
cast iron? First, because they knocked up 
90 per cent scrap and did not machine the 
block ; no engineering piece of metal was 
cheaper than a brake block. Secondly, 
if they were to use steel they would approach 
that process of engineering by which a 
stud was put on to a plate by friction; 
in other words, one could actually produce 
welding by rubbing two pieces of steel 
together. By using the cast iron brake 
block, with a melting point lower than that 
of the steel tyre, the cast iron melted and 
flew off. It seemed to him that that was one 
of the essential features of the operation. It 
meant that the temperature when heating 
the tyre was known. On the one side it 
was the temperature of molten cast iron, 
1400 deg. to 1500 deg. Cent., and there 
was no wonder that that crazed the tyre. 
It diddoso; one found almost every, tyre 
crazed. 

The authors had taken a very unusual 
composition in their paper ; the manganese 
chromium-molybdenum alloy stee] of their 
tyre was by no means the normal steel. 
The normal would be 4-7 carbon and 1- 
manganese, varying according to the BS. 
specifications for wagons, carriages, tenders, 
and locomotives, but the general run of 
them all plain carbon steels. He mentioned 
that because the alloy steel with which the 
authors had dealt was probably an al 
hardening-steel, or on the verge of ait 
hardening, and would therefore be more 
likely to craze. It was essential to remember 
that the other steels also crazed, and that 
crazing of tyre surfaces was normal. It 
did not worry the railway engineer, because 
at the point of contact with the rail the 
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eacks were in compression. Railway engi- 
neers were much more worried about the 


re. 
Whe authors advised them to use non- 
metallic brake blocks and to reduce the 
jngth of the brake block. Whether they 
ygod the non-metallic brake block would 
d on cost and the effect of rain. He 
hoped very much that the authors would be 
able to say that they had a cheap and 
geonomic non-metallic brake block which 
could stand rain, because he would expect 
a long life for tyre and rail if that were so. 
But as far as dividing the brake block up 
into smaller lengths was concerned, that 
was being done on the Continent by using 
yokes, and as many as four different brake 
shoes were being linked together. Instead 
of the pressure going on to a single brake 
block, the German locomotives frequently 
had two steel brakes hinged so as to work 
on to the tyre as uniformly as possible, and 
cast iron inserts put on the surface. The 
rubbing surface was a small, replaceable 
piece of cast iron put in a steel shoe which 
came on to one or even multiple yokes, so 
that for locomotive purposes they got the 
many small pieces which the authors were 
roommending. That was a point which 
was perhaps not without interest. 
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Dr. R. C. Parker, in reply, said that 
generally speaking, the half-block gave a 
shorter stopping time with water than did 
a full block. 

Then there was the rather more theoretical 
question raised relating to the thermal 
conductivity of the block and the nature 
of the area of contact. They showed that 
with a block and tyre they dissipated the 
energy from an area lin to 2in wide to the 
full width of the tyre, and that effect was 
more or less independent of the variation 
in thermal conductivity and so on. 

He was grateful to Dr. Johansen for the 
reference to the experiments with cast iron 
blocks. He himself had not mentioned that 
reference because he was not aware of it. 
He gathered that there the four cast iron 
blocks gave an advantage, but the con- 
ditions must have been somewhat different 
from those dealt with in the paper, because 
owing to the lower degree of sensitivity of 
the cast iron block, it was necessary to go 
to a ridiculously small size to cut down the 
temperatures, so that the whole region of 
those experiments must have been above 
what might be called a block of normal 
size, and must involve a different pheno- 
menon from what was considered in the 


paper. 


Production of Vehicle Engines 


N interesting ceremony took place at the 
ew works of F. Perkins, Ltd., Oxney Road, 
Peterborough, last week, when a new system 
of lime production for ‘‘ P6”’ vehicle engines 
was put into operation and the first engine to be 
completed left the production line. It was 
christened by Mrs. Frank Perkins, who broke a 
bottle of champagne over it, in the presence of 


“$6” and the “‘ P6”’ engine for industrial and ° 


marine requirements, are built at the company’s 
other factories. The system adopted at the new 
works in respect of the *‘P6” vehicle diesel 
engines is planned on what may be called a 
‘* straight-through ” principle. Material is 
received in the north end of the building and 
travels through the various departments in a 
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the directors and members of the office and 
works staffs, after which a toast was drunk to 
the company. 

The new works was planned by Mr. R. 
Ferguson, the works director, and his assistants, 
Sng built by Mr. Stokeley, a Peterborough 


It has been constructed for the machining, 
assembling, testing and dispatching of “ P6”’ 
Vehicle engines only, Other engines pro- 
dueed by the company, such as the “ P4,” 


straight line southwards to the eighth bay. 

Material is brought in to permit machining of 
the main components on a time cycle basis, and 
from the machine shop these parts pass through 
inspection and then to the finished parts store. 
Products from the machine shop in this store 
are then lined up with parts that are purchased 
in a finished condition. The finished parts store 
holds constantly sufficient reserve of parts 
to maintain a sub-assembly shop for 100 
engines. 


479 


The next step in the scheme is the receipt by 
the sub-assembly shop of finished materials in 
such a way as to enable the men concerned to 
assemble parts at the rate called for by the 
assembly department. The scheme is so 
arranged that under it one engine is due off the 
assembly line at predetermined intervals, which 
gives a planned output of engines per shift, 
together with requisite number of spares. 

The finished parts, having been introduced 
through special cages into the sub-assembly 
shop, as required by the production schedule, 
are then built up in the form of main com- 
ponents. Some ingenious methods have been 
adopted in this shop in order to reduce time and 
labour in handling and fitting. Thus, the time 
on the sub-assembly for rocker shaft unit has 
been cut to one-sixth of what it was pre- 
viously, 

The straight-through principle is also main- 
tained in the sub-assembly shop. Work on 
the building of sub-assemblies lines up with the 
machines engaged on machining these parts, 
and also with the track material control stores, 
which lie between the sub-assembly shop and 
the actual assembly line. 

The track material control comprises a series 
of storage bays, which again line up with the 
assembly stations on the erection line below it. 
When the parts and sub-assemblies have been 
finally imspected, before leaving the sub- 
assembly shop, they are passed through cages 
into the track material control stations, which 
are numbered from 1 to 22. Of these twenty- 
two stations, Nos. 10, 16 and 22 represent 
inspection bays. The stations represent, in 
effect, the parts required for each fitting 
operation. For example, station No. 5 is that 
of the crankshaft assembly, and all the parts for 
the crankshaft assembly are stored here in 
readiness for the requirements of the erection 
line. Stand No. 9, as another example, con- 
cerns itself with the operation of fitting the fuel 
pump platform, lubricating oil pump, chain 
tensioner and breather valve. Stand No. 14 
looks after the operation of the fitting of the 
fuel pump and the camshaft. Stand No. 22 is 
that which controls the final inspection and the 
passing of the finished engine to test. 

From the track material control department 
the material is passed into specially designed 
location bins on the erection line itself, again 
maintaining the station arrangement previously 
described. The bins, which before each day’s 
work are supplied with sufficient parts for the 
erection irements of one shift, contain also 
the tools required by the assemblers to enable 
them to carry out their work. These tool trays, 
with tools, are supplied by the company and 
are locked up in the station bins at the com- 
pletion of each shift. 

With the erection line bins completely fed 
with the material required, erection proceeds in 
a line from east to west. At the extreme east 
of the line cylinder blocks are brought in after 
completion of sub-assembly and after mounting 
on @ specially designed engine stand, and are 
hooked on to the conveyor track by means of 
lugs. The cylinder blocks are then drawn 


‘through an alkali washing machine, which, by 


means of steam-heated high-pressure jets, 
thoroughly cleans the block of any dirt or 
grease that may have accumulated on it. 

The conveyor line moves at a steady rate ; 
in other words, at a rate suitable to allow an 
assembler to carry out the work required under 
his control in a given space. The most modern 
principles, theoretical and practical, have been 
incorporated in the systems laid down. The 
whole scheme of production outlined in these 
new works, with the many ingenious ideas, 
represent the work of Mr. R. Ferguson, works 
director of F. Perkins, Ltd., and his various 
assistants. The jigs, fixtures and much of the 
plant itself have been designed and built by the 
company. 


——————_-—_———. 


INCORPORATED PLANT ENGINEERS.—A Liverpool 
and North Wales Centre of Incorporated Plant 
Engineers has been constituted, with Mr. J. Seddon 
Beundrit as chairman. The honorary. secretary 
of the Centre is Mr. F. Massey, Brentham, Holborn 
Hill, Ormskirk. 








T is impossible in the limited space avail- 
able to do more than focus our attention 
on one particular aspect of the English Elec- 
tric Company’s research laboratories at Staf- 
ford and Blackheath, a brief account of which 
appeared in the first part of this article. The 
activities of many of the individual laboratories 
in the Stafford group—dealing with physics, 
insulation, metallurgy and electrical engineer- 
ing—converge upon common ground in the 
high power laboratory. The following brief 
description of this laboratory, therefore, is 
intended to give an impression of an impor- 
tant part of the co-ordinated research effort— 
the proving ground for a variety of inter- 
related fundamental studies. 

With the completion of the duplicate test 
installation the high power laboratory now 
consists of two separate and almost identical 
stations, which can be operated independently 
or in parallel to produce instantaneous short 
circuits of 2,500,000kVA at any standard 
voltage between 11kV and 264kV. The first 
of these stations was completed in 1939, 
but work on the second station was interrupted 
during the war and this installation was not 
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tests, or through the medium of a bank of three 
single-phase transformers in the case of higher 
voltages. Each of the stations A, and A, 
has its own test cells, which are separated 
from the machine halls by reinforced brick- 
work walls with reinforced concrete roofs. 
The test cells are overlooked by separate con- 
trol rooms on each side of the central building, 
which houses the two stations. The front of 
each test cell is normally open for observation 
during a test, but motor operated steel curtains 
are provided so that the cells can be closed 
when required. All the control equipment 
for initiating the test and recording the results 
are housed in the control rooms overlooking 
the test cell bays. 

Each alternator is based on a frame size 
which would correspond to an output of 
70,000kVA in a standard 2-pole machine. 
Two standard voltages are obtainable from 
the stator—l1kV when star connected and 
6-6kV when delta connected. A number of 
interesting variations in design distinguish 
the alternator from its normal counterpart. 
To obtain the highest possible output on short 
circuit the subtransient reactance is reduced 
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put into commission until the official opening 
of the laboratories some two weeks ago. 

The high power laboratory has ample facilities 
for applying short-circuit tests to circuit 
breakers and electrical plant generally. Accep- 
tance tests can be carried out, in accordance 
with A.S.T.A. practice, upon the company’s 
own products as well as those of other manu- 
facturers. Even more important perhaps is 
the fact that the laboratory is itself equipped 
to carry out fundamental work on the conduc- 
tion of electricity in gases and of the factors 
that influence deionisation. 

The diagram opposite indicates the general 
arrangement of the two sections (desig- 
nated Al and A2) of the high power labora- 
tory. Apart from a few minor differences, 
the two sections are identical, one being a 
mirror image of the other, so that the descrip- 
tion of one will serve for the complete installa- 
tion. 

Referring briefly to the diagram it will be 
seen the alternator output is taken through a 
back-up circuit breaker, for protection of the 
alternator, through reactor and resistor banks 
for controlling the short-circuit reactance 
conditions. The output is applied to the 
apparatus under test by a separate make 

switch, either directly in the case of 11kV 


to a value of 3-4 per cent at 11kV (based on 
an output of 70,000kVA), compared with the 
12 per cent reactance of a normal alternator. 
Copper dises are interleaved with the end 
windings to reduce the leakage reactance. 

Special arrangements were devised for clamp- 
ing and securing the end turns to resist the 
strong forces associated with heavy short- 
circuit currents. Adequate support is provided 
at the most vulnerable point where the con- 
ductors emerge from the slots. Here the non- 
magnetic end plates of the core are shaped to 
the same profile as the stator slots, Wedges of 
bakelised material, shaped to suit the con- 
formation of the end turns are fitted to form 
a complete ring round the ends of the stator 
winding. To avoid the possibility of shrinkage 
which would allow movement of the conductors, 
no untreated wood is used as a packing material. 
The end windings are secured to the face of the 
stator by heavy phosphor-bronze clamps and 
bolts screwed into the core and plate between 
each coil. The complete assembly forms, in 
effect, a solid arch. 

Oscillating torques produced under short- 
circuit conditions give rise to abnormal forces, 
which are transmitted through the stator frame 
and foundation bolts to the foundations. 
During an asymmetrical short circuit a shock 
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‘load of 400 tons can be imposed on the stato, 
feet and foundations. To withstand thes 
forces the stator feet are larger than Usual 
and are more widely spaced on each side o 
the shaft centre line than in a normal miaching 
The foundation weighs approximately 359 
tons and is supported by forty-two piles ag, 
in situ and driven to a depth of 359 
Twenty-four 34in diameter bolts, ca-h 9 
long, are used to secure the stator ‘0 thy 
foundations. 

The rotor, weighing 30-5 tons, and hay; 
an outside diameter of 3ft is machined from , 
solid forging. At full speed the kinetic energy 
stored in the rotor is 110 by 10*ft-lb; gyep 
so the speed of the alternator is liable to fal] by 
approximately 20 per cent during a severe 
short-circuit test. A small damper winding ig 
provided at the top of the rotor slots. Nop. 
magnetic steel is used for the rotor end bells, 


Although the alternator is only excited for 
very short periods a supply of cooling air must 
be provided to dissipate the no-load losses 
in the stator core and the rotor. A centrifuga] 
fan, driven by a 140 h.p. 400-V slipring motor 
and housed in a separate building, delivers 
60,000 cubic feet per minute of free air, which 
is drawn from outside the building through 
metal wool filters, with an area of 140 square 
feet. From the fan the air is forced through 
a duct into the end of the foundations and 
thence through the ventilation ducts in the 
stator frame and core. The air is expelled 
through louvres at the top of the machine, 

The alternator is driven by a three-phase 
6-6-kV, 3000 r.p.m. slipring induction motor, 
continuously rated at 1500 h.p. To prevent 
the torsional oscillations of the alternator 
rotor from being transmitted to the driving 
motor shaft under short-circuit conditions, 
the drive is taken through a Ferodo slip-coup. 
ling, which is designed to slip when the load 
transmitted exceeds 2500kW. Indicators 
are fitted to show the amount of slip during a 
series of tests. The slip coupling, with its 
screen-protective cover, appears on the driving 


motor side of the alternator bearing in the 


accompanying engraving. 

An important aspect of the alternator 
protection is the time taken to bring the 
machine to rest in the event of electrical failure. 
Without any external braking, the rotor would 
take approximately forty-five minutes to 
come to rest. Special dynamic braking is there- 
fore provided to reduce the run-down time to 
three minutes. 

Lubricating oil for the alternator and driving 
motor bearings is supplied at a pressure of 
11 Ib per square inch from’a 2000 gallon tank 
on the roof of the machine room. A 10 h.p. 
motor-driven pump feeds oil at a rate of 7800 
gallons per hour to the storage tank through 
an air blast cooler, which is capable of dissi- 
pating 650,000 B.Th.U. per hour. Failure 
of the oil supply causes the driving motor 
to be disconnected from the supply and sounds 
an alarm in the control room. At the same time 
the oil flow is automatically regulated so that 
the quantity is reduced as the speed drops. 
To facilitate starting from rest, high pressure 
oil at 1200 Ib per square inch is injected by two 
motor-driven pumps into the alternator bear- 
ings. 

An important requirement of the main exciter 
set is that it should be capable of supplying 
the increased rotor current required on the 
incidence of short circuit to’ counteract the 
demagnetising effect of the short-circuit current 
in the stator. This increased excitation is 
provided by the kinetic energy stored in 4 
12-ton flywheel coupled to the d.c. generator 
of the exciter set. The d.c. generator is con- 
tinuously rated at 1800kW, 1000V and is 
capable of delivering an output of 6000kW 
for a short period. The machine is designed 
to withstand a loading of 16,000A before 
flashing over, and substantial arcing shields 
are provided between the brush arms. ‘The 
magnetic circuit is specially designed to have 
rapid response allowing the maximum rate of 
current rise in the rotor circuit, and thre 
different methods of connection are available 
so that the output of the d.c. machine can 
be used to the best advantage. 
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4 150 h.p., three-phase, 6-6-kV  slipring 
induction motor drives the flywheel and d.c. 

erator it 600r.p.m. During and immediately 

ore a test a liquid resistance is inserted 
in series with the rotor circuit, making it - 
gible to minimise the effect of sudden changes 
of load on the network. 

As shown in the circuit diagram, a back- 
up circuit-breaker is connected between the 
alternator and the equipment under test. 
The back-up breaker is normally closed before 

lying a short-circuit test and its function 
is to isolate the machine from the test circuit 
at a predetermined time after the test. In 
the event of the failure of the switch under 
test, however, the back-up breaker must be 
capable of interrupting the short circuit. 
Housed permanently in a separate cell outside 
the machine hall, the back-up breaker takes 
the form of a standard oil circuit breaker, 
consisting of three single-pole units mounted 
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Banks of resistors are provided for connect- 
ing in series with the reactors to improve the 
power factor, allowing the maximum output 
to be used for symmetrical breaking capacity 
tests. The resistors are built up in bank of 
cast iron grids. There are sixteen sections 
(each rated at 10,000A for one second), in 
each phase bank, providing for seventy values 
of resistance between the extremes of 0-008 
and 2-0 ohms per phase. 

The make switch consists of a three-pole 
air circuit breaker and is installed between 
the reactors and the 11kV bus-bars. Each 
pole can be closed independently but the three 
phases are opened by a cam mechanism which 
charges all the closing springs simultaneously. 

Copper tube of 2}in outside diameter and 2 
square inch cross section is used for the bus-bars 
and connections are made as far as possible by 
isolators with positive checks in the open and 
closed positions. The bus-bars are insulated 
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is available, mounted on a truck and suitable 
for connecting to the bus-bars in any test cell. 
This three-phase transformer gives various 
1. voltages from 254V up to 1-76kV. 

Each of the two test stations has a separate 
control room; when the outputs of the 
two installations are combined, however, the 
controls are interlocked accordingly in a sepa- 
rate control station between the two machine 
halls. The main control desk in each control 
room commands a view of the appropriate bay 
of test cells. All the essential controls and 
instruments for the incoming feeders, the alter- 
nator, the exciter set and driving motors, 
and the trip and close supplies for the various 
circuit-breakers are conveniently grouped on 
the panels of the control desk. A separate 
timing cam is used for operating in sequence 
the control circuits (up to twenty) of the various 
switches and oscillographs. Each of the 
twenty elements on this cam can be set inde- 
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on @ common frame and rated for a normal 
voltage of 15kV and a normal current of 
3000A. Heavy duty de-ion grids are fitted 
inside the arcing chambers. 

The required range of currents for tests at 
various voltages are obtained by suitable 
arrangement of the links on a bank of reactors, 
as shown in the circuit diagram. There is one 
reactor per phase divided into eight sections, 
from which seventy-two different values of 
reactance bétween 0-02 and 1-1 ohms can 
be obtained; the second installation differs 
inasmuch as each reactor is divided into ten 
sections, Each section is rated for a short- 
circuit current of 20,000A r.m.s. for five seconds, 
with an initial asymmetrical current of 50,000A. 
Physically, each section consists of two coils 
of copper strip wound on edge and separated 
by a circular disc of insulating material, which 
8 slotted to receive wedges to support the 
coils radially. The coils are contained in cir- 
cular grooves cut in the hard wood spacers. 
Two of the reactors can be seen beyond the 
alternator in the accompanying engraving. 
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throughout with bakelised paper. Teak blocks 
provide the necessary mechanical bracing but 
deal is used where the forces are small. 

For test Voltages above 11kV it is necessary 
to bring the high voltage transformers into 
circuit. Each test station has three outdoor, 
single-phase transformers with a three-phase 
rating of 70,000kVA and a short-circuit reac- 
tance of 2-4 per cent. The core type trans- 
formers have two limbs with h.t. windings 
sandwiched between 1.t. windings on each 
limb. There are two 1.t. windings, normally 
in parallel, per phase, while the h.t. windings 
have four sections per phase. By suitably 
connecting these four sections, it is possible 
to obtain h.t. voltages of 19kV, 38kV and 76kV. 
Since the transformers are insulated for 114kV 
to earth three-phase test voltages up to 132kV 
can be obtained with the neutral point insulated. 
Alternatively, by connecting the h.t. sides of 
the three transformers in series, a maximum 
single-phase voltage of 228kV can be produced. 
To achieve the low impedance necessary for 
testing 1.t. switchgear, a separate transformer 
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pendently from 0 to 360 deg., and the whole 
unit is driven by a geared motor. The main 
recording instrument is a twelve-element mag- 
netic oscillograph embodying a camera suitable 
for a 100ft roll of 6in or 12in photographic 
film or paper. Transients such as those asso- 
ciated with recovery voltage, which cannot 
be measured by the twelve element oscillo- 
graph, can be recorded on the three tubes of a 
cathode ray oscillograph. 

No account of the laboratory would be 
complete without a brief reference to the 
precautions against fire. The circuit diagram 
indicates by a dotted line how all, equipment 
in the test cell area is segregated from the 
machine halls. Mulsifyre protection equip- 
ment is fitted in all the cells, the outside 
testing area and the main transformers. In 
the oil plant and back-up breaker cell the water 
supply to the nozzles is automatically controlled 
by thermal fuses. In the remainder of the 
cells and outdoor test area the water supply is 
controlled by solenoid operated valves, which 
can be energised from the control room. 








ARLY this year Dobson and Barlow, Ltd., 

Bradley Fold, Bolton, acquired the manu- 
facturing licence of the ‘“ Nelson ” continuous 
spinning process for viscose rayon yarns. By 
this continuous process viscose emerging from 
the spinneret is converted into a thread which 
is not again touched by hand until it is dry. 
It is claimed that by this elimination of hand- 
ling potential damage inherent in doffing, 
transporting, lacing and washing, or reeling and 
finishing the yarn while in its tender state is 
avoided. In addition, faults occasioned by 
filament discontinuity during coagulation which 
cause breakages are prevented from being 
carried forward unobserved into the finished 
package. In subsequent processes this freedom 
from broken filaments in the finer yarns results 
in fewer warp breakages and the absence in 
the threads of tiny kinks and waves has a 
distinctly favourable effect on the appearance 
of the finished fabric. 

For the benefit of readers who are not familiar 
with the manufacture of rayon yarn, it should 
be pointed out that in this process viscose 
liquid is forced through fine holes in a die, or 
spinneret, to form filaments, and the resulting 
yarn comprises that number of filaments 
emerging from the die. The size of a filament, 
or @ yarn comprising a number of filaments, 
is expressed in terms of the number of units of 
weight in a specified unit of length. The 
standard unit is a “‘ denier,”’ and is defined as 
the number of weights of 0-05 gramme to a 
standard skein of yarn of 450m. 

It is stated that with the “ Nelson ’’ process 
filament deniers down to 1} can be spun without 
difficulty. Yarns of 300 and even 400 deniers 
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A Continuous Rayon Spinning Machine 


machine. The general arrangement and work- 
ing sequence of the machine can be followed 
by reference to the diagram we reproduce. ~ 

Liquid viscose is fed from the spinning tanks 
into a longitudinal pipe running the full length 
of the machine, and holders for metering pumps 
are clamped round the feed pipe at appropriate 
intervals. 

These metering pumps are of the wheel type, 
and the viscose metered is used as a continuous 
lubricating medium for the pump wheel shaft. 
Each pump has a delivery of 0-6 cubic centi- 
metre per revolution, and the main pump 
shaft is geared to rotate at 50 to 500 r.p.m., 
driving short auxiliary shafts through a reduc- 
tion gear with a ratio of 5 to 1. 

From each pump the viscose first passes 
through a filter and is then forced into the 
glass rounder-end which carries a spinneret 
of appropriate design. 

A lead-lined coagulation bath 12in deep and 
8in wide runs the length of the machine, and 
the spinnerets are submerged in this acid 
bath. The thread as it emerges at right angles 
to the surface of the bath is deflected slightly 
by a glass guide, and is drawn up almost 
vertically to the rollers above. 

Each thread is drawn up from the coagulation 
bath on to the upper of a pair of rollers mounted 
with their axes in one vertical plane across the 
machine. These rollers are made of ebonite, 
except for the drying end, which is of corrosion- 
resistant metal. They are driven by worm 
shafts, running the full length of the machine. 

In operation, the thread is drawn up from 
the bath by the top roller, descends to the 
bottom roller and travelling round the lower 
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can be spun with filaments up to 5 or 6 deniers, 
but the process is recommended for yarns of 
150 deniers, or less, with filament deniers not 
above 4. ‘ 

The standard machine has forty-nine spindles, 
arranged seven in a bay, each bay being 6ft 
long. It is driven by two squirrel-cage motors, 
one of 2} h.p. driving the main viscose pump 
shaft at the rear and the processing mechanism, 
and the other of 5 b.h.p. driving the spindles 
and other mechanism. Ventilation is effected 
by a central fume extraction duct, the collecting 
hood of which runs the full length of the 


half of its circumference, returns to the top 
roller. During the process it advances itself 
along the axes of the rollers, and in this manner 
travels around the rollers and across the 
machine to the drying side. The thread 
advancement is brought about by a slight 
inclination of the axes of the two rollers towards 
each other at the drying end, the bottom 
roller being tilted in a horizontal as well as a 
vertical plane. The rate of advancement, 
and hence the spacing of the successive con- 
volutions of thread, is fixed by a fine-adjust- 
ment device, fitted under the bottom roller 
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on the dry side, which controls the dogree of 
axial inclination. The length of thread 
its dwell on the roller can be controlled, thers, 
fore, within narrow limits. Accurate and even 
spacing of the convolutions is ensurec| by 
extremely fine dimensional limits to which th 
rollers are machined. 

During its passage along the rollors, th, 
complete operations of coagulation, wasghj 
and drying the thread are performed. During 
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DIAGRAM SHOWING PATH OF RAYON 
THROUGH MACHINE 


the first fifty convolutions round the roller 
coagulation becomes complete, assisted by 
acid directed through a jet above the top surface 
of the lower roller and also by the compara. 
tively large amount of acid carried by the 
thread after immersion. Excess acid drains 
from the lower rollers, and is returned to the 
coagulating bath circuit. 

The washing process, which is effected after 
coagulation is completed, requires a further 
thirty convolutions. Two jets direct water 
on to the top surface of the lower roller, and 
this water is carried around with the thread, 
to drain off finally at a point below the lower 
roller, where it is collected in a two-sectioned 
trough running the length of the machine. 
The section receiving water from the first 
wash passes it to waste, while water from the 
second wash is recirculated through the first 
wash. The rate of water flow is controlled 
by the dimensions of the jets and is varied 
by the static head, which is automatically 
controlled in a header tank supplying the entir: 
machine. 

By the time the thread has travelled roughly 
three-quarters of the distance across the roller 
it is washed completely free from acid. It then 
runs on to the drying sections of the rollers, 
which are of non-corrosive metal. Within these 
sections of the rollers, electric heating elements 
are mounted and the heat travelling through 
the metal dries the yarn as it passes over the 
surface. The drying process requires a further 
thirty convolutions of thread. 

Stretch-spinning is very simply accomplished 
by passing the first convolution of thread 
from the spinning jet over a step of reduced 
diameter on the end of the roller, so that the 
required degree of stretch is obtained on the 
first downward e of the thread. By 
using different step diameters this stretch may 
be varied. 

On leaving the drying section of the rolles 
the thread descends from the top rollers vis 
a suitable guide, and is drawn over a wick 
oiling device. Oiling the thread at this point 
adds to its flexibility and is conducive to 4 
diminution in wear on the ring traveller. 
Thence the yarn is passed through a lappt 
and down to the bobbin, which rotates on 4 
vertical spindle. Here ballooning is controlled 
by aluminium separators, free from bum, 
sharp corners or any projection which might 
damage the thread. The spindles are spaced 
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st 10in centres and can be either of the cap 

types spinning a package of from 8 oz to 12 oz 

of dry yarn, or a ring type of special design 

for high speeds, low power consumption and 

d stability, spinning a package up to 

sf Ib. A spindle speed of 6500 r.p.m. is 
ended. 

The maker states that under well-organised 
waditions one operator can attend between 
150 and 200 spindles on these machines, and 
that rayon yarn with a filament denier of 
jes than 2 is being spun commercially at 65m 
per minute. 





Conductor Rail De-Icing 
Equipment 


ConpuCTOR rail de-icing equipment is being 
installed over the whole of the open sections of 
the existing tracks and new extensions of the 
London Passenger Transport Board’s system. 
About ninety rail de-icing machines, developed 
by @ number of the Board’s engineering staff, 
were in use on certain sections of the Bakerloo 
line last winter and gave satisfactory results. 
Since then some 200 more machines have been 
installed, and it is hoped to increase this 
number to 400 by the end of the year. 

One of the de-icing machines is illustrated in 
the photograph we reproduce below. It con- 
sists of a metal bath containing anti-freeze 
liquid, which is fed by means of a rubber roller. 
This roller comes into contact with the carriage 
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Research in Electrical Engineer- 


ing at an Engineering School* 
By Professor W. J. JOHN, B.Sc. (Eng.), M.I.E.E.t+ 


Durine the past few years much attention 
has been given to the university education of 
engineers, but little has been said about 
university research work as a part of this 
education. In this address some account will 
be given of the research work done at the school 
with which I am connected. Special attention 
has here been given to high-voltage engineer- 
ing, and the school possesses an adequately 
equipped high-voltage laboratory. Most of 
the research work has been done with impulse 
voltages, and a new impulse generator is 
now being installed. It is of the.“ controlled ” 
type with nine stages, the stage capacitance 
being 0-085uF. The output voltage is 1-5MV, 
and the addition of further stages, to give an 
output voltage of 2MV, is envisaged. 

During the past session five students have 
prepared Ph.D. theses, respectively bearing the 
following titles :—(A) ‘‘ Lichtenberg Figures : 
Their Characteristics and Practical Applica- 
tion”; (B) “‘ Theoretical and Experimental 
Study of the Interstage Phenomena in the 
Marx-type Impulse Generator’; (C) “‘ The 
Mechanism of Dipole Orientation in Pure 
Dielectrics”; (D) ‘* Heaviside’s Methods 
Applied to Analysis of Behaviour of Rotating 
Electrical Machinery”®; (E) “A Theoretical 
and Experimental Study of Surge Phenomena 
in Windings.” 

Some idea of the research activities of the 
school can be conveyed by giving a short 
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collector shoes of all trains passing over it, and 
the anti-freeze liquid picked up by the shoes is 
then spread as a thin continuous film along the 
top surface of the conductor rail. This film 
prevents the formation of an ice crust over the 
rail, which would normally interrupt the 
current transmission to the carriage shoes and 
cause stalling. A small hand lever at the side 
of the machine can be used to put the machine 
into or out of service as required, according to 
weather conditions. 

Machines are spaced along the lines at 
intervals determined by local conditions, and 
the length of conductor rail covered by the 
solution from each machine naturally varies 
according to the time it is in operation. With 
continuous running the length of track covered 
has extended over some miles, but since it is 
necessary for the rails to be treated with the 
anti-freeze liquid in a matter of three to four 
hours, the machines are s at intervals of 
from 600 yards to half a mile on sections where 
it is anticipated that stalling might occur. 

The introduction of these machines has over- 
come the many difficulties experienced in the 
past when the Board had to run special “ sleet 
trains ” to spray anti-freeze liquid on the con- 
ductor rails when bad weather conditions were 


expected. 


account of the first two pieces of research work 
listed above, since these lend themselves most 
readily to summarisation. 

(A) Lichtenberg Figures: Their Characteristics 
and Practical Application—It is generally 
known that a klydonograph consists of a 
photographic plate separating two electrodes, 
and that Lichtenberg figures or klydono- 
grams are produced when an impulse voltage 
is applied between these electrodes. The 
figures can be “positive” or ‘ negative,” 
depending on the polarity of the live electrode. 
The thesis describes various kinds of figures and 
states that the factors mainly responsible for 
the kind of figure produced are: (a) the crest 
value of the voltage, and (6) the steepness of 
the wavefront. A ‘‘normal” figure is pro- 
duced when the crest value of the impulse 
voltage is comparatively low (below about 5kV 
in this work). At a higher value of the crest 
voltage a different figure (called a Toepler 
figure) is produced. To produce a “ normal ” 
figure it is also essential that the impulse 
voltage should have a very steep front. . If the 
front is less steep a different figure, called a 
“slip” figure, is produced. Toepler figures 

* Résumé, Chairman’s Address, Transmission Section, 


Institution of Electrical Engineers, October 22, 1947. 
t Queen Mary College, University of London. 
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can be either “ normal ” or “ slip,’’ depending 
on the steepness of the front. 

The thesis goes on to record and describe a 
figure to which the name “ intermediate ”’ has 
been given. Intermediate figures are formed at 
crest voltages between those at which normal 
and Toepler figures are produced, and they may 
be normal figures or slip figures, depending cn 
the steepness of the wavefront. The various 
figures can be tabulated thus :— 











Crest Nature of Kind of figure 

voltage front produced 
Low ... -| Very steep ...| Normal 
Low ... ..-| Less steep ...| Slip 
High .| Very steep ...| Toepler normal 
High -.| Less steep ...| Toepler slip 
Intermediate ...| Very steep ...| Intermediate normal 
Intermediate “| Less steep ...| Intermediate slip 





In practically all cases the klydonograms show 
‘** inverse ”’ figures near the electrode, and it is 
demonstrated that these are formed whenever 
the slope of the voltage wave changes sign. 
Inverse figures are useful in indicating the 
presence of high-frequency oscillations super- 
imposed on the impulse wave. 

Experimental work is described which proves 
that the diameter of the normal or slip figure is 
reduced when the impulse wave is ‘‘ chopped ”’ 
on its front. ‘‘ Chopping” on the tail has no 
effect on figure diameter, and it is therefore 
concluded that the wavefront alone determines 
the figure diameter. 

Suggestions are made for the practical appli- 
cation of the klydonograph. Until Toepler 
figures appear, the diameter of the figure gives 
a fairly accurate measure of the crest voltage. 
It is claimed that the klydonograph is superior 
to the cathode ray oscillograph for determining 
in field work the exact instant of “‘ chopping ” 
and the magnitude of the voltage then existing. 
Positive figures are clearest for this purpose, 
but negative figures are preferable for evaluat- 
ing crest voltages. Hence it is desirable, when 
recording lightning phenomena, to obtain both 
positive and negative figures, and a suitable 
design of klydonograph is described. It is also 
suggested that the klydonograph can be of 
great assistance in determining the breakdown 
voltage of insulating materials and also the 
breakdown voltage of inter-turn transformer 
insulation under impulse test. 

Finally, the thesis describes a visual surge 
indicator developed in the course of the work. 

(B) A Theoretical and Experimental Study 
of the Interstage Phenomena in the Marx-Type 
Impulse Generator.—In all impulse generators 
it is difficult to obtain a smooth wave free from 
superimposed oscillations, and in generators 
using the Marx principle an additional source 
of such oscillations exists, owing to the arrange- 
ment of the component condensers. A study 
of these oscillations forms the major portion of 
this work. 

Two impulse generators, both of the “ con- 
trolled ” type, were used in the experimental 
work. In the theoretical work the action of the 
multi-stage generator was considered in two 
parts, namely, the charging process and the 
discharge process. Considering first the charg- 
ing process, for both generators the voltage 
across the first stage, the voltage across the 
final stage and the total charging current were 
determined and plotted as funciions of time. 
Considering next the discharge process, a 
method due to Elsner is described for deter- 
mining as a function of time the voltage on the 
various stages after discharge begins. It was 
found that this method gives results which do 
not agree very well with oscillographic records. 
In an attempt to obtain better agreement a new 
analysis was developed, which yielded mathe- 
matical expressions for the various stage 
voltages. These expressions are comou!icated 
but give results without a prohibitive amount 
of labour, and the thesis gives calculated 
voltage /time curves during the discharge process 
for the various stages. Agreement with 
oscillographic records is reasonably good. 

The thesis also describes a novel trigger-gap 
which was developed during the course of this 
work and is being incorporated in the new 
impulse generator now being built at the school. 


‘ 
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RAILWAY WAGONS 

As engineers are well aware, and as Sir 
Stafford Cripps pointed out last Tuesday, 
shortage of railway wagons in this 
country at present is causing grave con- 
cern to the railway companies, the 
Government and industry alike, and it 
is being continually suggested that this 
shortage may lead to a_ transport 
crisis during the coming winter months. 
The primary cause of the shortage can be 
found in the cessation of wagon construc- 
tion during the war years, coupled with 
excessive use and a minimum of maintenance. 
When to those factors are added the restric- 
tions now being imposed on new construc- 
tion owing to the lack of necessary materials, 
and the considerable number of wagons 
under or awaiting repair, the possibility of 
fully satisfying the demands of transport 
now or in the immediate future appears, 
unfortunately, very remote. Recent statis- 
tics show that of some 1,209,000 wagons in 
this country the unprecedented number of 
199,000 or more are under or awaiting repair. 
When the demands of the coal industry 
have been satisfied from the wagons avail- 
able there are fewer than 600,000 left for 
the transport of merchandise and minerals, 
the present bulk of which actually calls, it is 
estimated, for a fleet of some 750,000 
vehicles. A very high proportion of the 
wagons left in service are in a poor state of 
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repair and indeed many have long passed 
the normal age of condemnation, for 30 
per cent were built prior to 1914. 

According to Mr. Callaghan, the Parlia- 
mentary Secretary to the Ministry of Trans- 
port, in a recent address to the Institute 
of Transport, new and larger wagons are 
now being produced at a rate of 30,000 a 
year. At the same time, however, he pointed 
out that worn-out wagons were being scrapped 
at the even higher rate of 50,000 a year. 
This procedure of scrapping worn-out stock 
rather than overloading the repair shops is, 
in fact, economic, but it necessarily means 
that the winter must be faced with many 
fewer wagons than last year. The re- 
duction was stated by Sir Stafford to 
amount to no less than 54,000. Some 
at least of the new wagons will have a greater 
capacity than those scrapped so that the 
reduction in carrying capacity is unlikely 
to be as heavy as appears at first sight. 
There is, too, the fact to be considered 
that the rate of repairs should fall as 
new stock is introduced. Yet it still 
appears that the rate of unavoidable 
scrapping will more than offset any small 
degree of relief which might have been 
occasioned by the new vehicles going into 
service. Even looking to a rather more 
distant future, there is still little cause for 
comfort, for, although the railway com- 
panies have been promised sufficient steel 
to build 48,000 wagons in 1948, there will 
still remain in that year an appreciable gap 
between the rates of scrapping and new 
construction. If the demands on transport 
increase, as no doubt they will, with the 
anticipated growth of industrial production, 
the gap between the supply of and demand 
for wagons may continue to widen. Sir 
Stafford mentioned “a million tons more 
coal to be transported by rail than last 
winter and over four million tons more 
iron and steel.” Some hope of relief, 
however, by the end of 1948, may 
be derived from Mr. Callaghan’s state- 
ment to the House of Commons on 
November 7th. He then said that the 
railway workshops had passed the peak of 
wagons needing repair and that he had 
no doubt that during the next six months 
the number of wagons actually in service 
would improve substantially. 

Probably the only immediate effective 
means by which a bottleneck in trans- 
port caused by so serious a temporary 
shortage of railway wagons this winter 
can be avoided is by expediting loading and 
unloading on the part of all wagon users. 
To that end all users of wagons are now 
being continually urged to speed up the 
turn-round in order that the fullest possible 
use can be made of the restricted number of 
vehicles available. But the five-day work- 
ing week now commonly adopted in industry 
is making rapid turn-round difficult to 
organise. For it inevitably results in rela- 
tively large numbers of wagons lying idle in 
the sidings and yards of private firms on 
Saturdays as well as Sundays. The adverse 
effect this immobilisation of wagons for two 
days out of the seven is having upon their 
availability is naturally causing grave concern 
to the railway companies. Opinions will 
differ as to whether the present Government 
can be held responsible for permitting such 
a critical state of affairs to develop. But 
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clearly criticism and argument can poy 
do nothing to help in finding a solution 4 
the immediate problem. That  solutio, 
lies in the hands of the railways the ‘naselves 
and very much more particularly in the 
hands of wagon users. For the figure 
suggest that only a more rapid turn-roung 
for wagons, however obtained, can preven; 
a serious rail transport shortage this winter 
and next spring. 


STANDARDISATION OF TUREO. 


ALTERNATORS 
THE merits of standardisation as well ag 
some of its possible dangers are well illus. 


trated in the Control of Turbo-Alternaton 
(No. 1) Order, which was issued hy the 
Minister of Supply last week under Regula. 
tion 55 of the Defence (General) Regulations, 
1939. By limiting the production of turbo. 
alternator sets to certain specified output 
ratings and steam conditions the Order aims 
at reducing delivery times as a result of 
standardisation. Under the terms of the 
Order any steam turbo-alternator set of 
more than 10,000-kW rating must have 4 
maximum continuous rating of either 
30,000kW or 60,000kW and must conform 
to the steam conditions specified in 4 
Schedule to the Order. Briefly, the standard 
30,000-kW set must be supplied with steam 
at 600 Ib per square inch gauge and 
850 deg. Fah., and this steam must not be 
used for any purpose except to drive the 
turbine or to provide bled steam for a make. 
up evaporator or for feed-water heating 
Likewise, steam for the 60,000-kW set must 
be supplied at 900 lb per square inch gauge 
and 900 deg Fah., and the use of bled steam 
is permissible for feed-water heating only. 
An exemption is made to allow the fulfil. 
ment of a prior contract, and the Order does 
not affect the manufacture of generating sets 
for export or for installation on ships. 

To assess the general effect of the Order 
we may ignore, for the moment, its detailed 
provisions. It is evident, in the first place, 
that the Order gives statutory effect to 
policy of standardisation which has long 
been advocated by the manufacturers and 
has been actively sponsored by the Central 
Electricity Board. In making arrangements 
for the extension of existing stations and the 
construction of new stations the Board has 
encouraged the installation of generating sets 
and boilers of standard sizes, with standard 
steam conditions and conforming to the 
standard designs of the manufacturers con- 
cerned. Some interesting details given on 
page 14 of the Board’s Nineteenth Annual 
Report show the extent to which standardisa- 
tion has already been achieved. Of the 
6,114,200kW of new plant which has already 
been arranged for installation between the 
beginning of 1946 and 1950, nearly half, 
involving 80 turbo-alternator sets and 154 
boilers, is for a standard pressure of 600 |b 
per square inch. A slightly smaller output 
of 2,340,000kW is represented by equipment 
designed for 900 1b per square inch. Only 
17 sets and 35 boilers with an aggregate 
capacity of 450,700kW, or about 7 per cent 
of the whole output, will operate at lower 
pressures, and these equipments will be 
duplicates of existing installations. In the 
same way the bulk of the 145 generating sets 
ordered are of the manufacturers’ owl 
standard designs with rated outputs of about 
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4,000kW or 60,000kW. Most of the remain- 
ing 25 sets are of different sizes, but are dupli- 
cates of plant already ordered. At the same 
time, 28 pointed out in its Reports, the 
Board has not lost sight of the danger that 
¢andardisation may tend to hamper tech- 
nical progress. Even under the existing 
dringency of manpower and materials, 
approval has been given for a limited number 
of installations based on experimental plant 
for higher temperatures and pressures. There 
js no reason to doubt that the same con- 
siderations will determine the policy of the 
British Electricity Authority when it assumes 
control of the supply industry. 

As long as standardisation was being 
evolved by the mutual efforts of the supply 
industry and the manufacturer there re- 
mained a reasonable natural safeguard 
against any stifling of technical development. 
Some misgivings may, however, arise about 
the effectiveness of this safeguard under the 
new Statutory Order. It may be, indeed, 
that the demand from private users at home 
for plant such as pass-out sets of more than 
10,000-kW output is small. But, incidentally, 
if the demand is small then the increased pro- 
duction of standard sets through the elimina- 
tion of the special sets will be correspond- 
ingly small. It may be, also, that the 
standard outputs and steam conditions now 
specified in the Order represent, for the time 
being, a reasonably stable level of technical 
achievement. It is true that the Minister of 
Supply can issue a special licence for the 
manufacture of plant that does not comply 
with the Order. This discretionary power 
will no doubt be used to mitigate the effect of 
certain apparent anomalies in the pro- 
visions of the Order. It may, for instance, 
be used to allow for the completion of a con- 
tract entered into after November 1, 1946. 
It may also be used in favour of contracts 
involving generating sets for electric traction 
supply systems which are not otherwise pro- 
vided for in the Order. The Minister’s dis- 
cretion may, indeed, be used to sanction the 
manufacture of “ experimental’’ or non- 
standard generating sets. Nevertheless, some 
apprehension may well be felt that all these 
powers affecting widely different interests 
and services should be in the sole hands of the 
Minister of Supply however well advised 
he may be. Is it right, in principle, that the 
Minister should be an arbiter of matters that 
may influence technical progress in the 
generation of electricity ? Is, indeed, any 
useful practical result likely to be achieved 
by imposing a static form of standardisation 
by Statute to replace the equally effective, 
but more dynamic, process of standardisation 
by mutual consent ? 





Obituary 
ROBERT G. SKERRETT 


WE have learned with deep regret .of the 
death of Mr. Robert G. Skerrett, which 
occurred at his home at Maplewood, New 
Jersey, on November 5th. Mr. Skerrett was 
seventy-nine, and for more than forty years 
had ably served this journal as one of its 
American correspondents. 

Robert Skerrett, who was the son of Rear- 
Admiral Joseph Skerrett, was born at 
Hamilton, Virginia, and after graduating at 
Georgetown University was for some time 
associated with Simon Lake, a pioneer in the 
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development of submarines. Most of 
Skerrett’s working life, however, was devoted 
to technical and scientific journalism ; and 
he remained in business to the very end. At 
the time of his death, indeed, he had nearly 
completed an article which we hope soon to be 
able to publish ; and in this issue there also 
appears an article from his pen. For ten 
years, from 1922 to 1932, Skerrett edited 
Compressed Air, a journal sponsored by the 
Ingersoll-Rand Company, and he also con- 
tributed regularly to Scientific American, 
Harper’s Magazine and to various European 
technical publications. 

ing his long association with THE 
ENGINEER, Mr, Skerrett prepared numerous 
articles descriptive of American civil and 
marine engineering works which through the 
years have appeared regularly in these 
columns. There were, of course, few oppor- 
tunities of meeting him personally during his 
years of service for THE ENGINEER, but 
through the regular correspondence which 
was maintained, a sense of kinship and real 
affection grew up on both sides of the 
Atlantic. Through Skerrett’s letters to this 
office, indeed, we were able to gain a deeper 
appreciation of the strength of American 
sympathy and admiration for this country 
during two wars and during the distressful 
years that have followed the last one. 
Divided though we were from him by 
thousands of miles of ocean, we feel a sense 
of really personal loss by Skerrett’s death. 





R. A. HOPKINSON 


WE regret to have to record the death of 
Mr. Robert Addy Hopkinson, which occurred 
at Harrogate on November 14th. Mr. 
Hopkinson, who was in his eighty-first year 
had been prominently associated with the 
firm of Hopkinsons, Ltd., Huddersfield, 
throughout almost the whole of his long 
business career. 

The firm was actually founded in 1843 by 
Robert Hopkinson’s grandfather, and was 
subsequently carried on by his father and his 
uncle under the title of J. Hopkinson and Co., 
Ltd. Robert Hopkinson became a director 
in 1894 and continued to serve on the board 
until 1910, when he retired from the position 
to take an interest in the manufacture of gas 
engines. In 1920, however, he returned to 
the family firm as managing director, and a 
year later he took up also the duties of chair- 
man. 

The public company, Hopkinsons, Ltd., 
was formed in 1926, and Mr. Hopkinson con- 
tinued as chairman and managing director 
until 1933, when he relinquished adminis- 
trative control. He remained as chairman, 
however, until 1942, in which year he retired 
from the board. Amongst the many develop- 
ments for which he was responsible during his 
long years of active work for his company 
were the original layout of the present works 
in 1903 and the extensions which have been 
made in later years. 





Lettérs to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
ENGINEERING RADIOGRAPHY 


Srr,—You published in your issue of October 
3rd a letter from Dr. V. E. Pullin in which 
he draws attention to the future availability 
of radon to industry and at the same time 
emphasises a number of advantages arising 
from the use of radon as compared with radium 
for gamma-ray inspection purposes. 

While industrial radiologists who have had 
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any extensive practical experience of both 
radon and radium will no doubt agree with the 
majority of Dr. Pullin’s claims for radon they 
will probably consider that he has dealt rather 
too harshly with radium. 

The strength of Dr. Pullin’s case for radon 
is dependent very largely upon whether the 
user of the gamma-ray source is interested 
intermittently or continuously in radiographic 
inspection. 

In terms of an industrial firm making occa- 
sional use of gamma radiography there can 
be no doubt that Dr. Pullin’s remarks are 
very much to the point and that they must be 
endorsed accordingly. On the other hand, in 
the case of a steel foundry, for instance, employ- 
ing radiographic inspection approximately 
twenty-four hours per day, Dr. Pullin’s “‘ four 
disadvantages of radium” become in two 
instances of insignificant importance and in 
the remaining two they become in fact “ advan- 
tages.”’ 

(1) Cost.—While no capital outlay may be 
involved, it is difficult to foresee the ‘‘ small 
charge” for radon becoming substantially 
less than, shall we say, Is. per millicurie. 
Even with a charge as small as this, any firm 
employing regular radiographic inspection, 
as in the case of a steel foundry engaged on 
important work, would be faced with an annual 
revenue charge of the order of £1000 (i.e., at 
least one 400 millicurie source per week, giving 
a 230 millicurie average weekly intensity, 
or the equivalent of one normal radium 
source). 

On a comparative basis the annual interest 
upon an original capital outlay of some £1400 
for a 230 mg. radium source is appreciably less 
than the cost of radon and the advantage in 
such circumstances would appear to lie quite 
clearly with radium. 

(2) Storage—The protective and other 
arrangements associated with the storage and 
use of radium are no different from those which 
apply to radon, assuming a firm requires a 
gamma ray source to be available continuously. 

(3) Precision.—Experience has shown that 
as far as steel castings are concerned, a major 
proportion of radium radiography is _per- 
formed with source to film distances that are 
satisfactory from a precision, i.e., definition 
aspect. In fact it is found from experience 
that relatively large source to film distances 
using radium are normally practicable, these 
being frequently determined by the geometry 
of the part under examination and further by 
the desire to make the fullest use of overnight 
periods for exposure purposes. These two 
factors would, of course, be similarly operative 
if radon were employed. 

There are, of course, exceptional cases where 
short source to film distances are necessary and 
in such cases it must be agreed that radon is 
to be preferred. 

(4) Immobiiisation of Radium.—The quantity 
of radium which will provide one 400 milli- 
curie source of radon or radium emanation 
per week is believed to be of the order of 800 mg. 
If this assumption be correct, it means to say 
that a firm requiring the availability at all 
times of either 230 mg. of radium or an equi- 
valent (400 millicurie) weekly radon seed, 
will ‘‘immobilise’”” more than 34 times as 
much radium when .using radon than when 
using radium directly. 

For the reasons which are quoted and in 
view of the pending availability of radon, 
to which Dr. Pullin has referred, it is felt 
important that the relative advantages of the 
two gamma-ray sources should be put in a true 
perspective. 

With the intention of correcting the per- 
spective which it is felt Dr. Pullin’s letter may 
have created and again for the reasons given, 
it is suggested that industrial radiologists 
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will not agree that the use of radon is at all 
times and in all circumstances “ infinitely 
preferable ” to radium, as Dr. Pullin claims. 
J. F. B. Jackson. 
Penistone, Yorks, November 15, 1947. 





Smm,—May I briefly refer to the letter pub- 
lished in your issue of October 3, 1947, in which 
the writer enthusiastically welcomes the advent 
of radon for industrial radiography. 

I write as one who not only pioneered the 
production of radon for engineering radio- 
graphy on the same scale now being planned 
by Thorium, Ltd., but who has also directed its 
intense use for radiography during the last six 
years. It is the result of this long practical 
experience which prompts me to utter a note 
of caution about a number of points arising 
out of your correspondent’s letter. 

(1) The letter suggests that radon, because 
of its small bulk, can be used in high intensities. 

While this is quite true it must be borne in 
mind that it would greatly increase the dangers 
to personnel who, by the very nature of their 
work cannot at times avoid some close proxi- 
mity to the source of radiation. It is felt that 
this aspect cannot be overstressed, and I would 
strongly recommend that radon seeds should 
be limited to 500 millicuries. Radon is just as 
dangerous to handle asradium. Another serious 
aspect is that, once a seed is released to industry, 
its safe custody and safe use cannot be ‘abso- 
lutely guaranteed. It is therefore doubly 
important that the intensity of seeds issued 
should be strictly limited and, further, that 
they should be made available to properly 
qualified users only. 

(2) It is further suggested that radon will be 
“‘ generally available.” This is a very loose 

term, which, I am afraid, may be quite mis- 
leading. It is my opinion and experience that 
supplies of radon will always be very limited. 

(3) Finally, the letter states that the radon 
will have no intrinsic value. The important 
point is that it will have a definite cost—say, up 
to £20 to £30 per seed—and that at the end of a 
week it will have decayed to a quarter of its 
value. Such a rapidly wasting asset will have 
to be used very expertly if the maximum benefit 
is to be obtained, and obtained economically. 

While I am in general agreement about the 
advantages of radon, I feel that it should be 
used cautiously with full knowledge of its 
dangers, and also of its grave limitations, which 
can only be realised through experience. 

A. R. GREATBATOH. 

London, November 18th. 





SEAWEED HARVESTING METHODS 


Smr,—Our attention has been drawn to an 
article entitled ‘‘ Seaweed Harvesting Methods” 
which appeared in your issue dated October 
10th, and in which reference was made to the 
rather unsatisfactory performance of two V-8 
(30 h.p.) engine units coupled to pumping sets, 
and installed in the wooden hull of the vessels 
employed on harvesting. 

The author states “ The decision to use this 
type of engine was in many ways unfortunate, 
as the natural damp in any wooden hull pre- 
cludes the efficient use of a normal coil ignition 
system, the engine was not designed for sea 
water cooling and the running costs were pro- 
hibitive. This type of engine was selected 
only because of the short supply of the more 
suitable marine type engine.”’ 

We are in agreement with this opinion, but 
would like to state that, to the best of our 
knowledge, the decision to use the standard 
V-8 engine for this purpose was taken without 
reference to this company. Our policy in 
respect of sales of engines for industrial and 
marine purposes has always included technical 
service to intending users, and we are prepared 
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to give an unbiased opinion as to the suitability 
of an engine for any particular purpose. Further 
to this, many thousands of V-8 engines have 
been converted for marine purposes, proving 
highly satisfactory, and a number of leading 
marine specialists feature a marine conversion 
based on this engine in their current range. 
J. M. GALLANT, 
Industrial Unit Sales Department, 
Forp Motor Company, Ltp. 
Dagenham, November 12th. 





THE AIR CYCLE HEAT PUMP 


Srr,—In reply to the letter from Mr. L. S. 
Dzung in THe ENGINEER for November 7, 
1947, I must point out that the properties 
of the gas not included in the Prandtl number, 
but which are included in Y in the heat ex- 
changer performance formula H=X Y d* p* 
T-1, are the gas constant (R) and the square 
of the viscosity (4). They occur as a product 
in the denominator and their combined dimen- 
sions are the same as those of d* p* J-, so 
that the whole expression is non-dimensional, 
X being a function of Reynolds number. I 
propose to give the derivation of the formula 
at a reading of the paper (of which the article 
is an abstract) in Newcastle-on-Tyne on Decem- 
ber Ist next. 

Perhaps Mr. Dzung would give the parti- 
culars of what he describes as the correct 
relation, viz. :— 

E=f (Pr, Re)/kM* and explain how it is 
that the expression d* p* T-1 can be equal to 
1/M? for a given mass flow. 

T. F. Tomas. 

Kelsall, Chester, November 14th. 





The Geneva Tariff Negotiations 


A Ware Parer dealing with the detailed 
results of the Geneva Tariff Negotiations was 
published by H.M. Stationery Office (Cmd. 7258, 
price 1s.) on Tuesday last. It contains a short 
description of the tariff agreement which has 
been concluded, and gives also an assessment of 
the general results of the tariff negotiations for 
this country. In addition, the White Paper 
includes the texts of the general clauses of the 
tariff agreement and of two supplementary 
agreements with the United States Government 
and H.M. Government in Canada, the need for 
which arises from the adherence of the three 
Governments to the general agreement. This 
general agreement consists mainly of provisions 
to ensure that the tariff concessions are not 
frustrated, but it also obliges the contracting 
parties to observe to the extent of their execu- 
tive authority the genera! principles of the draft 
charter for an international trade organisation, 
Copies of the voluminous schedules of new 
maximum tariff rates attached to the agreement 
are not being circulated extensively. They are 
available for consultation at the Chambers of 
Commerce in London and many provincial 
cities and towns, and also at the London and 
regional offices of the Federation of British 
Industries. 





Germany’s Petroleum and 
Synthetic Oil Industry 


A “ Report on the Petroleum and Synthetic 
Oil Industry of Germany,” published by H.M. 
Stationery Office at 10s. net, embodies the 
results of the investigation at the end of the 
war, under the auspices of a Committee 
organised by the Ministry of Fuel and Power, 
of the German petroleum and synthetic oil 
industries. The Report is divided into seven 
sections dealing with carbonisation and gasifica- 
tion of coal ; hydrogenation processes ; Fischer- 
Tropsch process; crude oil production ; 
petroleum refining ; lubricating oil production ; 
and testing and evaluation of products. 

It includes a survey of the sources from which 
the Germans obtained their oil products, which 
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shows that hydrogenation was the mog 
important producer of synthetic oil and sup. 
plied almost the whole of the aviation spirit 
required. The Fischer-Tropsch process ¢op. 
tributed to the production of motor spirit ang 
diese! fuels, but also provided raw materials fop 
chemical processes, e.g., detergents. Libricat, 
ing oils were largely derived from petroleum 
although valuable synthetic oils wero algo 
manufactured. The newer German gasification 
processes are shown to be directed towards the 
treatment of brown rather than black coal, but 
indicate lines of progress for the latter. The 
hydrogenation and Fischer-Tropsch processes 
are considered in detail and their costs are 
calculated under British conditions, from which 
it is concluded that economic production of 
motor spirit by either process is unlikely in thig 
country. 

The German policy for crude petroleum pro. 
duction was based on the assumption of a short 
war and in the early stages was stepped up 
regardless of the future, although later a saner 
policy prevailed. Petroleum refining was found 
to have proceeded on conventional lines, 
although concentrated on lubricating oil pro. 
duction. The Germans prepared valuable aero. 
engine oils by blending mineral oil in the pro. 
portion 50:50, with synthetic oil prepared 
mostly by polymerisation of ethylene and other 
olefins, obtained by the cracking of waxes. The 
testing and evaluation of lubricating oils and 
fuels is also examined. 





Nobel Prize Awards 


Tue Swedish Academy of Science has 
announced the award of the 1947 Nobel Prize in 
Physics to Sir Edward Appleton for his work on 
atmospherical physics, and especially for his 
discovery of the Appleton layer. The Nobel 
Chemistry Prize has been awarded to Sir 
Robert Robinson, President of the Royal 
Society, for his researches on important sub- 
stances in plant biology, especially alkaloids. 
Sir Edward Appleton, F.R.S., at present holds 
the office of Secretary of the Department of 
Scientific and Industrial Research, and is dis- 
tinguished by his researches on the propagation 
of wireless waves, which in recent years have 
played an important part in the development of 
radar. It was in 1924 that he thought out a 
method by which the existence of a reflecting 
layer in the upper atmosphere could be proved, 
and, if it did exist, a method of measuring its 
height above the ground. A few years later, 
Sir Edward conducted a Radio Research Board 
expedition to Tromso, in Northern Norway, to 
study the effect of the Aurora Borealis on radio, 
It was found that every time there was an 
Aurora, radio reflection from the ionosphere 
was cut down, and this led to the discovery of 
the effect of sunspot activity on radio. By his 
researches Sir Edward has shown that iono- 
spheric reflecting power varies with sunspot 
activity which follows an eleven-year cycle. 
Another of his researches was concerned with 
the radio reflection of meteorites, and one of 
his most recent discoveries was that sunspots 
are powerful emitters of short radio waves. 
An important result of Sir Edward’s work has 
been the establishment of a system of iono- 
spheric forecasting, and there are now more than 
forty stations in the world co-operating in the 
work of studying the upper layers of the 
atmosphere. These stations make measurement 
of the electron densities of the reflecting layers 
each hour of the day, and the information 
obtained is of considerable scientific and prac- 
tical value. It shows, for instance, how the 
ultra-violet light from the sun varies with sun- 
spot activity, and also enables the prediction of 
the most suitable wavelengths for communica- 
tion over any particular radio circuit. 


——_@——__— 


CHINESE Surps.—It is stated that China now has 
1179 ocean-going and 2138 river merchant vessels, 
totalling 951,826 tons, or almost twelve times a 
much tonnage as she had on V-J day. At the end 
of the war, China was without a single ocean-going 


ship. Private Chinese shipping firms have so far 
received 150 ocean-going vessels ordered from 
foreign shipbuilders. 
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pe 1947 Autumn Meeting of the Iron 
and Steel Institute was held at 4, Gros- 
yenor Gardens, London, 8.W.1, on Wed- 
nesday and Thursday, November 12th and 
13th. Dr. C. H. Desch, F.R.S. (President) 
was in the Chair. 

At the morning session on Wednesday, 
November 12th, the President announced 
that Sir Andrew McCance, F.R.S., had been 
nominated President for 1948-49. Sir 
Andrew McCance, who was knighted earlier 
in the year, is Chairman of the British Iron 
and Steel Research Association and was 
Vice-President in 1941. 

The Secretary then announced that Mr. 
W. J. Dawson and Mr. James Sinclair 
Kerr had been nominated Hon. Vice-Presi- 
dents; Mr. T. M. Service as Hon. Member 
of Council during his period as President 
of the West of Scotland Iron and Steel 
Institute in succession to Dr. J. W. Donald- 
son; Mr. W. M. Larke, Hon. Member of 
Council during his period as President of 
the Staffordshire Iron and Steel Institute 
in succession to Mr. C. B. Morrison, and 
Mr. E. A. Davies, Hon. Member of Council 
during his period as President of the Swan- 
sea and District Metallurgical Society in 
succession to Mr. G. J. Jones. 

The President said that the membership 
of the Institute was greater than it had 
ever been and with those elected at this 
meeting was 4521. He also mentioned that 
the arrangement by which the Secretary 
of the Institute also acted as Secretary of 
the Institute of Metals came to an end in 
June and, speaking of the Institution of 
Metallurgists, which the two Institutes 
collaborated in bringing into existence, 
he said that the Secretary of the Iron and 
Steel Institute, who had acted as Secretary 
of the new Institution since its formation 
two years ago, would relinquish that office 
some time next year. The membership 
of the Institution of Metallurgists was now 
1500 and it had its own separate staff. 
The Ministry of Education had agreed to 
the new body being invited to join the 
Committee on National Certificates. 

The reading and discussion of papers 
was then proceeded with. 

There was first a joint discussion on the 
following two papers :— 

HYDROGEN AND TRANSFORMATION 

CHARACTERISTICS IN STEEL 
By Professor J. H. ANDREW, D.Sc., H. Lex, B.Eng., 

Ph.D., H. K. Luoyp, B.Sc., and N. STEPHEN- 

son, B.Met. 

Synopsis 


A comprehensive study of the evolution of 
hydrogen from steel has been carried out, and 
results obtained for twenty-two different steels, 
pysrogen soaked and cooled in vacuum under 
identical conditions, are reported. It is shown that 
in all cases relations between hydrogen evolution 
and transformation characteristics are marked 
and there is a pronounced increase in the rate of 
evolution corresponding to the gamma-alpha 
change. The manner in which hydrogen is evolved 
from a steel is shown to be closely linked with the 
mode of transformation, but such a correlation 
does not necessarily determine the amount of 
hydrogen retained after cooling. 

The effect of alloying elements upon hydrogen 
evolution from steel is discussed, and it is deduced 
that hydrogen diffusivity in the alpha range may 
vary with the composition and treatment. It was 
found that when nascent hydrogen was generated 
by electrolytic action on the surface of a steel 
specimen, both the rate of diffusion and the solu- 
bility at room temperature depended upon the 
Structure of the steel. 

riments on the removal of hydrogen from 
steel under isothermal conditions, ‘as outlined in 
& previous paper, have been continued, and the 


results confirm the conclusion that the optimum 
temperature of hydrogen removal corresponded 
with a rapid transformation. Crack formation in 
isothermally treated specimens has been discussed, 
and certain anomalous results of crack formation 
previously observed for plain carbon and nickel 
steels are explained in terms of the effect of structure 
upon hydrogen diffusivity and solubility at room 
temperature. 

In the presence of hydrogen, the transformation 
of a 3 per cent chromium steel under isothermal 
conditions was slightly slower at 700 deg. Cent., 
otherwise hydrogen was found to have no retarding 
effect upon isothermal transformation. The nature 
of the isothermal transformation product has 
been studied, and it is shown that with a 3 per cent 
chromium steel containing 0-2 per cent of carbon, 
480 deg. Cent. was found to be the critical tem- 
perature dividing the formation of chromium 
carbide (CrsC,) and cementite (Fe,C). Isothermal- 
transformation dia, s based upon dilatometric 
measurements are given for the chromium steel 
as well as for a 3} per cent nickel steel. 

Hydrogen embrittlement was found to vary 
with the thermal treatment of steel, and it is 
shown that with a 3 per cent chromium steel the 
presence of hydrogen to the extent of 3 c.c./100 g. 
may or may not cause an embrittling effect, accord- 
ing to treatments given, and the elongation and 
reduction of area are affected differently by 
hydrogen. It was also found that the distribu- 
tion of hydrogen in a tensile test-piece had a 
marked effect upon its mechanical properties. 

It is considered that hydrogen embrittlement 
and hairline cracks are closely associated with 
each other, and that hydrogen diffusivity and 
solubility are the controlling factors for both. The 
view previously expressed to explain hairline-crack 
formation has been modified, in that the sudden 
evolution of hydrogen at the crack formation does 
not necessarily involve the breakdown of a hydrogen- 
rich constituent. Whilst hydrogen is the funda- 
mental cause of hairline cracks, stresses are 
important in that they may affect the diffusivity 
and solubility of hydrogen. Unless results of 
hydrogen diffusivity and solubility in steel for 
various conditions are available and the effect of 
structure and stresses upon them is thoroughly 
understood, controversies regarding the cause and 
mechanism of hairline-crack formation cannot be 
settled. 


HYDROGEN IN STEEL MANUFACTURE 
By C. Sykes, F.R.S., H. H. Burton, and C. C. Grae 


SyNopsis 

A number of determinations have been made of 
the hydrogen content of plain carbon and alloy 
steels at different stages of manufacture, viz., in 
the electric-arc and open-hearth furnace, and in 
ingots, billets and forgings. The experiments 
on semi-finished products confirmed the results 
of previous work on steels artificially impregnated 
with hydrogen and indicated that ductility is 
reduced with hydrogen contents in excess of 
2 c.c./100 g. Even when steel is melted under 
carefully controlled conditions, hydrogen contents 
of 4-6 c.c./100 g. are to be expected, which will 
adversely affect ductility if not removed. A 
study of the effects of various heat treatments on 
hydrogen contents and susceptibility has shown 
that relatively high hydrogen contents do not 
automatically lead to hairline cracks. No 
conclusive evidence was obtained on the question 
of segregation, although some. alloy-steel ingots 
and forgings showed wide variations in hydrogen 
content. On the basis of certain assumptions, 
data on permeability and solubility have been used 
to calculate values for the diffusivity of hydrogen, 
which have made possible the prediction of the 
rate of loss of hydrogen from steels at tempera- 
tures down to 400 deg. Cent., at relatively high 
hydrogen concentrations. The results of the 
experiments are discussed in relation to the theories 
put forward by other workers’ on the subjects 
of hydrogen in steel and hairline-crack formation. 





DISCUSSION 


Mr. A. J..K. Honeyman (Colvilles, Ltd.) 
said that Dr. Sykes had given numerous 
examples to show that after isothermal 
transformation and softening, steels with 
high hydrogen contents might be reheated 
to as high ‘as 1200 deg. Cent. and air-cooled 
without the formation of hairline cracks. 
On the other hand, Professor Andrew ob- 
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tained hairline cracks by long soaking in 
an atmosphere of hydrogen. He presumed 
Professor Andrew’s steels were immunised 


prior to the hydrogen treatment. There 
were two essential differences between Pro- 
fessor Andrew’s and Dr. Sykes’ treatments. 
In the one case the hydrogen was diffusing 
in and in the other case it was diffusing out. 
Further, Professor Andrew’s soaking time 
was much longer than that employed by Dr. 
Sykes, who suggested that his treatment 
prevented hairline cracks because it enabled 
the hydrogen to be accommodated in a 
manner which did not induce hairline cracks. 
It was difficult to visualise hydrogen being 
accommodated in one manner while diffusing 
into the steel and in a different manner 
while diffusing out. A more probable explana- 
tion would be that the soaking time might 
have a pronounced influence on the trans- 
formation characteristics of the steel, which 
were definitely related to hairline cracks. 
It might well be that it was not hot working 
which resulted in proneness to hairline 
eracks but the prolonged soaking at the 
high temperature which normally preceded 
hot working. Dr. Sykes stated there were 
many cases on record where cracking occurred 
long after the breakdown of the austenite 
had been completed. Could he state what 
evidence there was to refute the suggestion 
that the incubation period was due to the 
presence of minute quantities of retained 
austenite, which transformed immediately 
before cracking took place? His experience 
of 3 per cent nickel steel was that when 
fully transformed in the pearlitic region 
at about 600 deg. Cent., the Brinell hard- 
ness obtained was approximately 190. He 
held the view that hairline cracks arose 
primarily from a transformation of minute 
quantities of residual austenite rich in 
hydrogen. Whether this resulted in hair- 
line cracking depended on the amount of 
hydrogen and the mechanical properties 
of the matrix in which the residual austenite 
transformed. The only statement in Dr. 
Sykes’ paper which shook his belief was that 
high chromium martensitic steels were not 
subject to hairline cracks. Having had no 
experience of such steels, he would be grate- 
ful for further information. Unlike Dr. 
Sykes, Professor Andrew did not appear 
to attach much importance to the possible 
effects of segregation and retained austenite. 
Exceptions were quoted to the general 
rule that steels which undergo transfor- 
mation at higher temperatures evolve more 
hydrogen during cooling, but these steels 
were just those in which segregation and 
retained austenite would most likely be 
present. 

Dr. C. Sykes said that in the present 
paper by Professor Andrew, certain new 
ideas were introduced as compared with the 
earlier papers. It was now stated that 
the rate of diffusion and the apparent solu- 
bility of hydrogen varied. with the con- 
dition of the steel even in the alpha state. 
In other words, in any particular alloy steel, 
depending on the way in which it had been 
transformed, the rate of diffusion might 
vary and the apparent solubility could 
vary. Steel makers wanted to know 
what was the condition into which the 
steel must be put in order to get the 
hydrogen out as quickly as possible—and 
he would like Professor Andrew to answer 
that specific question. From the point of view 
of speculation, he found it difficult to under- 
stand how the rate of diffusion could vary 
very much with the condition of the material 
in the alpha state, and he found it still 
more difficult to understand how the apparent 
solubility varied with the conditions in 
the alpha state unless there was some form 
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of chemical combination. Perhaps the 
authors would elaborate that point. 

Two further ideas had also been intro- 
duced by Professor Andrew in this paper, 
which were very interesting. One was that 
hydrogen might segregate at the boundaries 
of the mosaic, and the other was that the 
mosaic might form only at temperatures 
below, say, 250 deg. Cent. In that way 
the authors introduced an hypothesis which 
might explain the incubation period and 
the factthat very often hairline cracks formed 
at room temperatures. One of the strongest 
reasons for assuming that there was a mosaic 
structure of metals was the fact that the 
X-ray reflection from a metal crystal was 
very much stronger than it would be if the 
crystal was perfect. It was because it was 
not perfect that there was this strong reflec- 
tion. On the other hand, he was also under 
the impression that the X-ray reflection 
from a crystal did not undergo any anomalous 
change when the temperature of the crystal 
was changed from room temperature to, 
say, 600 deg. Cent. He asked the authors 
whether they had considered this parti- 
cular aspect of the problem. 

Dr. 8S. A. Main (Hadfields, Ltd.) 
said he had been asked by Dr. Colbeck to 
put a few points on his behalf. Dr. Colbeck 
was quite sure that hydrogen was definitely 
a factor in the production of hairline 
cracks. At the same time, as Dr. Sykes 
and others had shown, the mere presence 
of hydrogen was not all that was necessary 
to produce hairline cracks. At Hadfields 
a series of experiments had been carried 
out with billets of different compositions 
of steel which were air-cooled from about 
1000 deg. Cent. Those made of 1} per cent 
chrome-molybdenum steel or 2? per cent 
nickel-chrome-molybdenum steel were free 
from cracks, but when the same thing was 
done with steel containing 2} per cent chrome, 
24 per cent nickel and 0-56 carbon, the billets 
split from top to bottom. Then they took 
the 2? per cent nickel-chrome-molybdenum 
steel, which previously had not shown any 
hairline cracks after air cooling, and stood 
it for half its length in water immediately 
after its withdrawal from the furnace. The 
result was large cracks in the bottom portion 
and small internal hairline cracks at the 
top or air-cooled end. This definitely showed 
it was not entirely a matter of hydrogen. 
He suggested that a standard test of sus- 
ceptibility was needed which would help 
to determine the influence of hydrogen. 
It would give useful information in the 
works as to the susceptibility of the dif- 
ferent materials. In work done at Had- 
fields at some time or other, every feature 
of steel-making had, in turn, been found to 
be associated with the formation of hairline 
cracks but when an endeavour had been 
made to follow it up there had been so many 
contradictions that it had not been possible 
to pin down the occurrence of these cracks 
to any particular feature of steel making. 
So far they had not found a measure of 
susceptibility but they had tried to develop 
a standard procedure. In some preliminary 
experiments they had used for convenience 
standard 6in shell moulds, the resulting 
blanks being forged to 4in or 3in square. 
They were air-cooled and examined by 
supersonic means, transverse slices being 
afterwards examined magnetically. In al- 
most every case the material showed sus- 
ceptibility to some extent. 

Dr. W. J. Wrazej (Imperial College of 
Science), referring to the statement in Dr 
Sykes’ paper that the reason why hydrogen 
was associated with cracking in ferritic 
and not in austenitic and high chromium 
martensitic steel was a mystery. Before 
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finding an answer to that question it was 
necessary to ascertain first whether we were 
interpreting properly the nature of austenite 
and martensite. He himself had done some 
recent work on the theory of the gamma- 
alpha transformation and the results were 
now under discussion, and would be pub- 
lished before long. That work pointed to 
the fact that austenitic steel as well as 
martensitic steel would contain more hydro- 
gen than the ferritic steel but it should not 
be assumed that the available space in both 
these steels would not be big enough to 
contain a large quantity of hydrogen without 
any harm to the steel. In considering fer- 
ritic steel there was no doubt that the 
transformation from gamma into alpha 
took place and could not be prevented by 
more rapid cooling. The available spaces 
present in gamma iron would suddenly 
diminish and hence there was no time left 
for the hydrogen to escape and the tesselated 
stresses produced by hydrogen would seriously 
affect the strength of the material. His 
own observations from extensive experiments 
some years ago with many casts under 
different conditions of plastic deformation 
confirmed that the latter diminished the 
disposition of steel to show hairline cracks. 

Mr. H. H. Burton said his quarrel with 
the hydrogen pressure theory was based on 
some practical considerations. If one con- 
sidered the hairline cracks which only rarely 
were found in cast material, such as an 
ingot—although they were, nevertheless, 
found—it was his experience that these 
cracks were always polygonal. They were 
intergranular fractures and not trans-crystal- 
line fractures. It seemed very difficult to 
imagine that there were voids in these 
polygonal grain boundaries. If there were 
any voids one would assume they would 
occur in some relationship to the primary 
crystals and yet they did not. 

Mr. D. A. Oliver (William Jessop and 
Sons, Ltd.) did not think the issue whether 
hydrogen segregated had yet been proved. 
If one took a test piece from a large ingot, 
small films from different parts of the ingot 
were much the same. There was no macro- 
segregation but he believed there was micro- 
segregation. Professor Andrew had pointed 
out that in his earlier work on hydrogen, 
under certain circumstances there was a 
fairly segregated condition and he himself 
had some evidence from the practical point 
of view that supported this. Did the authors 
agree that there was only need to be con- 
cerned with macro-segregation as distinct 
from micro-segregation ? 

He also thought the authors had been 
much too modest on the question of heat- 
treatment cycles. During the war this 
question of hairline cracks loomed very 
large and he had been indebted to Mr. Burton 
for valuable help on possible heat treatment 
for preventing hairline cracks. The work 
was extended as vigorously as possible 
with very great advantage and a very inter- 
esting state of affairs was arrived at, viz., 
that in the continuous production of alloy 
steel they found they could adopt an anti- 
hairline crack heat treatment at the forging 
stage that took 110 hours and gave 98 
per cent effectiveness. If it was reduced 
to 96 hours and the whole thing was hurried 
up, they only got about 80 per cent success. 
Therefore, they had to go back to the 
longer time. It seemed there was quite a 
critical minimum period over which these 
heat-treatment cycles could be operated, 
and he wished to pay a tribute to work 
that was rather modestly concealed in this 
paper by Dr. Sykes and his colleagues. 

Dr. Lee and Dr. Sykes made short replies. 

(To be continued) 
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British Standards Institution 

AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 9 
Victoria Street, London, S.W.1. 


PROTECTIVE FILTERS FOR WELDING 


No. 679 : 1947. Published evidence on tho effects 
of ultra-violet and infra-red radiation on human 
eyes, and on methods of protection from harmfy 
effects, is surveyed at intervals by the B.S.1. Com. 
mittees responsible for the preparation of this 
Standard in order to ensure that it specifies not 
only requirements that will give adequate pro. 
tection to wearers, but also permits tho mogt 
economical production methods compatible with 
this protection. B.S. 679 has been revised upon the 
basis of such a survey, as a result of which: it has 
been: decided that there is no danger from tho infra. 
red radiation associated with gas welding operations 
in which the operating temperature is relatively 
low, but that there might be danger at tho relg. 
tively high operating temperatures reached jp 
electric arc welding. For this reason no protection 
against infra-red radiation is specified for filters 
intended for gas welding, but protection is specified 
for filters intended for electric welding. Provision 
is, however, made in one type of filter for gas welding 
for the selective absorption of the yellow light of 
sodium and the red light of lithium, to reduce flux 
glare which would otherwise impede vision. 

Suitable ck pe against ultra-violet radiation 
is specified for all types of filters, which are classified 
into shades according to visual density, and shades 
are recommended for the various types of industria] 
uses. Requirements for visual density, protection 
against ultra-violet radiation, total heat pro. 
tection and anti-glare protection are specified for 
two grades of filters, one for gas welding with or 
without flux and the other for electric welding, 
The Standard also gives requirements for freedom 
from optical imperfections, lens and prism effects, 
uniformity of density, permanence of dyed inter. 
layers and quality of cover glasses. Provision is 
made, in addition, for colour grading to ensure 
uniformity, particularly in pairs of filters used in 
goggles. A complete list showing recommended 
uses of the grades specified is given in an appendix.— 
Price 2s. post free. 


FRACTION-DEFECTIVE CHARTS FOR 
QUALITY CONTROL 


No. 1313: 1947. The steady increase in the use 
of quality control as a means for maintaining a 
desired quality in production has been fostered by 
the B.8.1., together with the professional engineering 
institutions, as quality control is of great importance 
in the preparation of specifications and in some 
cases forms the only satisfactory basis for specifica- 
tions. An increasing number of British Standards 
refer to quality control in acceptance clauses, A 
need has therefore arisen for books describing all the 
available methods of quality control, but doing so 
without serious reference to mathematics or to 
statistical principles, and written in a practical 
form. The first of these new publications is B.S. 
1313, which describes the simplest and cheapest 
form of quality control, by the examination of the 
fraction defective in samples ; it sets out accepted 
methods which are easy to use and can satisfactorily 
and profitably replace 100 per cent examination. 
It shows in this standard that these methods are of 
wide application, not only in factories, but also in 
stores, or even shops and offices. After a brief 
explanation of the principles of quality control, 
simple instructions for the construction and use of 
the first control chart are given in Section 1. This 
is followed by Section 2, which deals with the 
methods in more detail, describing the basis of 
fraction-defective charts and giving detailed recom- 
mendations for sample size and sample interval, 
normal contro! limits and control limits based on a 
given standard, together with practical suggestions. 
Section 3 introduces refinements in the operation 
of control charts, such as the uses of average level 
of defectives, two-way control charts and com- 
pressed-limit control charts. Price 6s. post free. 


ZINC 
No. 220. Fine Zinc (Grades A and B). 
No. 221. Special Zinc. 


No. 222. Foundry Zinc. 

These standards, which have been out of print 
for some time, have now been reissued under one 
cover (No. 220/2). The specifications have been 
reviewed and it has been decided to make a slight 
modification to the chemical composition of Grade 
A—Fine Zinc, and to discontinue the use of the 
term ‘“spelter”; otherwise the requirements 
remain unc The specification covers the 
chemical composition of all grades and the method 
of sampling for analysis. Price 2s., post free. 





Nov. 


To 
in 
ferry, 
Marine 
Prince 
mainla 





Quebe 
River 

Wit 
of 15 
which 
four 3 
are di 
and tc 


overal 











Nov. 21, 1947 


THE ENGINEER 


Ice-Breaking Car Ferry “* Abegweit ”’ 


HE heaviest all-welded vessel constructed 
in Canada, the 7600-ton ice-breaking car 
ferry, ‘‘ Abegweit,” which has been built by 
Marine Industries, Ltd., for service between 
Prince Edward Island and the New Brunswick 
mainland, was recently completed at Sorel, 


in smashing a way through packed field-ice. 
There, are two large heeling tanks on each of 
the port and starboard sides, so that the vessel 
may be rocked when encountering particularly 
heavy ice. A single trimming tank is also 
placed well forward so that an extra weight 





‘* ABEGWEIT"’ 


Quebec. A view of the ship in the St. Lawrence 
River is reproduced herewith. 

Within her hull are eight oil engines, each 
of 1500 h.p. They drive eight generators 
which provide the electrical energy for the 
four 3850 h.p. motors. In turn, the motors 
are direct-connected to the propeller shafts, 
and to the four 13ft nickel cast steel propellers. 

The principal hull dimensions are as follows : 
overall length, 372ft 3?in, with an extreme 
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breadth of 62ft, on a loaded draft of 19ft. 
She is designed to carry a deadweight capacity 
load of 2000 tons, consisting of nineteen 
railway freight cars—or a complete passenger 
train; sixty motor cars and 950 passengers. 
The “ Abegweit ” has been specially designed 
to make the nine mile crossing of the Northum- 
berland Straits in forty minutes, winter and 
summer. It is in this respect that she is such 
an unusual ship, for she has been built to 
withstand the severe ice conditions prevalent 
in these straits during the winter season. 
In order to do this the ship has been built 
With unusual strength in her framing and 
hull plating, and has a cutaway bow to assist 
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can be brought to bear on the ice beneath the 
ship’s bows for crushing purposes. A bow 
view. of the ship on the marine slipway is 
reproduced herewith. 

Perhaps the most unusual single feature of 
the design, however, is in the propelling machi- 
nery. There are four propellers—two aft 
and two forward. The ship is driven ahead 
mainly by the aft twin propellers in the regular 
way, but there are similar propellers fitted 
at the bow, which are 
used mainly for manceu- 
vring and for _ ice 
chopping. 

In theory’ the 
“* Abegweit ’’ has been 
designed to meet and 
defeat the ice in three 
ways: first, with her 
bulk, which can be 
driven at a speed ap- 
proaching 16 knots. 
Secondly, her cutaway 
bow has been designed 
to part icepacks. Third- 
ly, her trimming and 
heeling tanks will enable 
her to be rocked foreand 
aft and from side to 
side in the event of 
becoming wedged in the 
ice. The bow pro- 
pellers will suck the 
water from beneath 
the ice or, alternatively, 
push water under the 
ice directly in front of 
the ship’s bows. The 
weight and shape of the 
bows can then deliver 
their blows against 
ice which has_ been 
temporarily robbed of its under support, or 
has been lifted, instead of against ice that is 
firmly held by the water beneath it. 


Some Hutt DrEsicgn FEATURES 


The ferry is built of mild steel and is all- 
welded, except for a single line of rivets at 
the automobile deck where the upper structure 
is joined to the hull. As will be seen from 
our engravings, she presents a graceful stream- 
lined appearance. All gases from the main 
engines, the heating boilers and the gallery 
stoves are exhausted through a streamlined 
funnel. The bridge and wheelhouse is stream- 
lined, as is the docking bridge, which is above 
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the automobile deck at the stern. The ship 
is fully insulated below decks and also in those 
portions of the superstructure which are 
exposed to the weather. The insulation material 
is limpet asbestos—a mixture of cement, 
asbestos and water—and was applied by 
spraying directly on to the steel surfaces. On 
the inner hull surfaces the insulation is covered 
with a hard sealing coat and where panelling 
is applied the finish is of the soft type. Thick- 
ness of the insulation ranges between lin and 
lfin. 

There are five decks: the lower deck, the 
main or railway deck, and the mezzanine, 
automobile and boat decks. Nineteen railway 
freight cars can be accommodated on three 
sets of rails on the main deck, which is totally 
enclosed. The vessel is loaded and unloaded 
at the stern over a special apron at the ter- 
minals which fits into a recess built into the 
ship. The crew is largely to be accommodated 
on the main deck. The mezzanine deck pro- 
vides the entrances (one on each side) for the 
passengers, and on it is the accommodation 
for the chief engineer, officers’ mess and cabins 
for a number of the officers. 

No advances in marine engineering have 
been spared to make the ship safe from fire 
and to provide her with the best navigational 
aids. The ship is built with two longitudinal 


‘and seven transverse bulkheads, primarily 


for strength but equally effective against fire. 
A complete carbon dioxide extinguishing sys- 
tem controlled from the bridge is fitted, which 
acts in conjunction with a detection system. 
In the case of collision or other damage, water- 
tight doors, either controlled from the bridge 
or locally, can be shut to localise the flooding 
danger. 

Navigational aids include a gyro-compass, 
echo sounder, radio-telephone and _ radar, 
and hydraulic steering gear. 

Propulsion control arrangements have been 
made to enable a wide range of power to be 
applied to any particular screw or combination 
of screws. Two separate systems are installed, 
one on the port side and the other to starboard. 
The speed and direction of rotation of any 





Bow VIEW OF SHIP 


one or all four propellers can be controlled 
from any one of three stations: from the 
engine-room, from the wheelhouse forward, 
or from the docking bridge, aft. | 

With the exception of the steam heating 
arrangements, the ship is completely electrically 
operated. All lighting, cooking, refrigerating, 
pumping, steering, propulsion and auxiliary 
services will be operated by electric motors, 
of which 135 are installed. 


ALL-WELDED HvLL 


It was decided to adopt a welded hull 
because of the weight factor and the fact 
that welding produces a smoother outer sur- 
face. Saving of weight by use of welding was 
considerable and is likely to be in the region 
of 20 per cent. 

The ship has a double bottom and excep- 
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tionally heavy plating at bow and stern, 
and is constructed on the transverse framing 
system. The framing spacing below the main 
deck is as follows: forepeak and after peak, 
15in; between peak bulkheads and engine- 
rooms, 18in; engine-rooms, 24in; above 
main deck, 24in. 

There are two longitudinal bulkheads and seven 
transverse bulkheads. All decks are of watertight 
construction. The main or railway car deck 
is continuous through the transverse bulk- 
heads but cut in the way of the longitudinal 
bulkheads. The deck is recessed at the after 
end to take the railway car loading apron. 
Of extra heavy construction, it was built to 
the exact shape of the ferry, “ Prince Edward 
Island,” which is at present operating the 
service. Moulds to ensure accuracy were taken 
from the existing terminals. 

The main deck has three sets of rails fitted 
to accommodate a. total of nineteen railway 
freight cars. A switch is necessary on this 
arrangement, since the loading terminal is 
equipped with only two sets of rails. There 
are two electrically-driven winches forward 
on the main deck, which will be used for 
hauling up the freight cars against the buffers 
at the forward end of each set of rails. The 
automobile deck is a large open space and its 
construction also presented unusual problems. 
This deck is not supported in the centre in 
the usual way, since the centre line of freight 
ears on the railway car deck necessitates a 
clear space. Deep webs were fitted at the 
same spacing as the web frames in way .of the 
railway car deck’s well. The supports for this 
deck were designed to avoid vibration set up 
in the main hull structure by propellers and 
propelling machinery. 

To complete the subdivision of the ship 
into watertight compartments, water-tight 
doors were fitted into the bulkhead between 
the engine-rooms, between engine and pro- 
pulsion motor rooms, in the shaft alley to the 
forward stern tubes, in the workshop and the 
steering-gear compartment. The doors, of the 
quick-acting type, are fitted with warning 
bells, floats and control stations. They may 
be operated from stations in the wheelhouse 
as well as from the doors themselves. 


ARRANGEMENT OF TRIMMING TANKS 


The vessel is fitted with special trimming 
and heeling tanks, since it must float at the 
exact height to connect with the railway car- 
loading platforms at the terminals. There 
is one afterpeak tank, one forepeak tank, 
and one tri tank below the main deck, 
abaft the collision bulkhead. The pump can 
fill the forward tanks in thirty minutes. Trim- 
ming operations will be worked from the 
control station in the engine-room. The after- 
peak is filled and emptied by the ship’s general 
service pump. Two heeling tanks are fitted ; 
one port and one starboard. The starboard 
tank is connected by piping to the correspond- 
ing port tank and all tanks are fitted with 
gauges indicating liquid level. Gauges are 
fitted at the pump control station and on the 
bridge. The heeling tanks are piped and 
fitted for use as emergency fuel oil tanks. 
One heeling pump is provided to each of the 
two pairs of tanks, each capable of trans- 
ferring the total capacity of the tank on one 
side of the ship to the other in six minutes. 


PROPELLING MACHINERY 


Propulsion arrangements are designed to 
give ample power for any contingency of the 
strenuous services for which the ship was built. 
For control purposes the port and starboard 
propelling generators and motors are completely 
independent. The eight main diesel engines are 
of the Dominion-Sulzer type T-29. Each engine 
consists of two six-cylinder units, generating 
1500 b.h.p. They are directly connected to 
the Canadian General Electric generators, 
one of which is supplied with each double- 
type engine, which is of the vertical “V” 
type, operating on the two-cycle principle, 
with air starting and compression ignition. 
Fresh water is used for cooling the engine jackets 
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and sea-water is the cooling medium. The 
heat exchangers are designed to operate with 
sea water at a maximum temperature of 
65 deg. Fah. 

The main engines have a large overload 
capacity, each unit was tested at the maker’s 
works following a twelve hour run at the full 
load of 1500 b.h.p. for two hours at 10 per 
cent overload or 1650 b.h.p. and, finally, 
for fifteen minutes at 20 per cent overload, 
or 1800 b.h.p 

The control system is designed to permit the 
following range of operations: (1) ahead or 
astern on all motors at maximum output of 
two generators each; (2) ahead or astern with 
the stern motors operating at a maximum 
output of three generators each, and the bow 
motors at maximum output of one generator 
each; (3) ahead or astern with combinations 
of one, two or three generator sets, furnishing 
power to either the forward or after motor ; 
(4) ahead or astern with three generator sets, 
furnishing 110 per cent power to either the 
forward or after motor for two hours, or 120 
per cent power for intermittent service. 

In addition to the main engines, three Domi- 
nion-Sulzer diesel engines have been installed 
to provide electrical energy for auxiliary equip- 
ment and lighting. These engines are each of 
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500 b.h.p. and are connected to 330kW, 
230V d.c. generators. A view in the engine. 
room is given herewith. 

The vessel’s propeller shafts are of solid, 
forged steel. The tail shafts are 17}in in dig. 
meter, with the intermediate shaft 1¢in jp 
diameter. A motor-driven turning gear js 
provided for each shaft. Stern propeller shafts 
are 77ft 2in, and the forward shafts 92ft 6ip 
in length. The four propellers are of nicke| 
cast steel and are four-bladed, two left-hang 
and two right-hand. Each weighs 15 tong, 
The forward propellers when going ahead ar 
inboard turning and the after propellers when 
going ahead are outboard turning. A Michell. 
thrust block for each shaft is provided 
and is mounted on a strong frame so as to take 
any shocks when the ship is breaking ice. 

The ship we have described was built at the 
100-acre shipyard of Marine Industries, Ltd, 
at Sorel, Quebec, to the order of the Dominion 
Department of Transport. She will be operated 
in her regular schedule by the Canadian Nationa] 
Railways, and is the latest in a series of forries 
which have been built to connect Prince Edward 
Island with the mainland of New Brunswick, 
The ferry, ‘ Charlottetown,” which the 
** Abegweit " replaces, was lost in June, 194], 
whilst being towed to port for a refit. 


The Engining of Cargo Vessels of 
High Power 


HERE was a large attendance at the sympo- 

sium of papers on “‘ The Engining of Cargo 
Vessels of High Power,’ arranged by the 
Institute of Marine Engineers on Tuesday and 
Wednesday, November llth and 12th. The 
President, Sir Amos Ayre, K.B.E., D.S8c., 
attended and the chair was taken by Mr. W. 
Sampson, Chairman of Council. 

The papers read were six in number. The 
first was by Dr. T. W. F. Brown, of Pametrada, 
who was assisted by Mr. Sampson on the boiler 
side. It dealt with ‘‘ The Geared Steam Tur- 
bine.” 

In accordance with the particulars put 
forward by the Superintendent Engineers 
Committee of the Institute, three schemes 
were proposed: (1) a_ single-screw 7500 
s.h.p. geared turbine unit of simple construc- 
tion with 420 lb pressure and 790 deg. Fah. 
total temperature ; (2) a 13,000 s.h.p. single- 
screw installation with 560 lb pressure and 890 
deg. Fah. total temperature, direct expansion 
inlet to exhaust ; (3) a single-screw 13,000 s.h.p. 
unit with two-stage re-heat and 1400 lb pres- 
sure and 790 deg. Fah. total temperature. 
Scheme No. 1 had a hydraulic reversing and 
manceuvring system. 

Mr. C. C. Pounder dealt with ‘‘ The Direct- 
Coupled Diesel Engine.” 

Two standard Harland and Wolff deuble- 
acting engines and two single-acting engines, 
both two-stroke, were put forward and applied 
to the requirements of the three schemes. 
In his paper, Mr. Pounder entered a demurrer 
against the terms of the symposium. He said 
that a machinery comparison should take 
into account machinery weights, plus weights 
of seatings, plus bunker steel weights, for any 
prescribed length of voyage as this was what 
the shipowner had to buy, and carry about, 
to ensure propulsion. Mr. Pounder also dealt 
with ‘‘ The Geared Diesel Engine,” and put 
forward two seven-cylinder single-acting two- 
stroke trunk engines driving the propellers 
through magnetic couplings and gearing for 
the smaller 7500 s.h.p. size and twin engines 
for the 13,000 size, with an alternative of four 
six-cylinder engines per shaft, magnetic coup- 
lings and gearing being used in both cases. 
A good comparison of the geared and direct- 
coupled engines was also given. 

** Diesel - Electric Propulsion” was dealt 
with by Mr. J. G. Belsey and Mr. J. G. Robin- 
son, and schemes were put forward embodying 
M.A.N. and Ruston four-stroke single-acting 


engines, and Sulzer two-stroke single-acting 
engines, with alternators, propelling motors 
and auxiliaries. 

*Turbo-Electric Propulsion ” was dealt with 
in a paper by Mr. C. Wallace Saunders and 
Mr. T. Halliday Turner, with complete lay. 
outs for the three schemes, and the trials of 
a 7500 s.h.p. turbo-electric ship. 

Finally, “‘The Combustion Turbine” was 
dealt with by Mr. J. Calderwood, M.Sc., who 
described the present position of the combus- 
tion turbine and the Sulzer high-pressure cycle. 
Machinery lay-outs for a 13,000 s.h.p. twin. 
screw combustion turbine with a gear drive 
and reversible propeller, and with an alter. 
native electric drive, were given along with a 
scheme for the 7500 s.h.p. size. 

After the six papers had been read, Dr. 
Stanley F. Dorey, Chief Engineer Surveyor of 
Lloyd’s Register of Shipping, summarised the 
papers as follows :— 

What, he asked, were the more important 
factors which the shipowner had to bear in 
mind when considering what type of machinery 
he would install in a vessel? The first was, 
undoubtedly, reliability. 

Reliability ensured a maximum sea service 
over @ period and with it was coupled low main- 
tenance costs and repair. These two considera- 
tions alone might well be worth some extra 
first cost. To the shipowner the fact that a 
particular engine gave the lowest fuel consump- 
tion was not of great significance, unless the 
saving was appreciable and able to outweigh 
some disadvantage such as extra weight. 
Weight and space were of direct concern to 
the shipowner. It would have been interesting 
to have had the remarks of the authors regard- 
ing the total operating costs of two vessels 
suitable for the two horsepowers quoted and 
fitted with the various types of machinery for 4 
round trip of, say, 10,000 miles. That would 
have brought out points which might have 
indicated that the machinery giving the lowest 
fuel bill might be the heaviest to carry round, 
and would involve higher repair costs than 
another, with a higher fuel bill and lower 
maintenance costs. The highest first cost 
might give the lowest weight and repair bill, 
but might require more bunker space, while the 
most efficient engine might require a more 
highly skilled crew. 

In his opinion the four most important fac- 
tors in their order of merit were reliability, 





Nov. 


Jow mé 
city an 

Refer 
that a 
of the 
proadly 
namely 
mission 

With 
was eV! 
made 0 
over th 
did not 
was pre 
state 0 
near fu 


toward: 
were b 
fact a 
in 0 
for 
ment 1% 
land. 
propor 
at sea, 

















Nov. 21, 1947 


low maintenance costs, maximum cargo capa- 
city and initial cost. 

Referring to the six papers read, it appeared 
that any discussion of the relative merits 
of the types of machinery described must, 
proadly speaking, fall under two main headings, 
namely, the engines themselves, and the trans- 
mission. 

With regard to the engines themselves, it 
was evident that a very good case could be 
made out for both steam and diesel propulsion 
over the range of powers considered, and it 
did not seem that either of these two types 
was progressing relatively so rapidly that this 
state of affairs was likely to change in the 
near future. The development of steam plant 
was generally along the lines of increased 
steam pressures and temperatures, with corres- 
pondingly reduced fuel consumptions, whereas 
progress with the diesel engines was towards 

ter compactness rather than any sub- 
stantial improvement in economy, apart from 
a tendency towards the ability to use lower- 
priced fuels. In this connection it was of 
interest to recall that experiments directed 
towards the use of boiler fuels in diesel engines 
were by no means a new departure, and in 
fact a fleet of vessels using such engines was 
in operation just before the war. One reason 
for the recent revival of interest in this develop- 
ment was the increasing use of diesel fuel on 
land. If this could be offset by using a larger 
proportion of boiler fuel instead of diese] fuel 
at sea, the balance of output of the various 
grades of fuel from the oil refineries would be 
maintained. 

The steam conditions selected for the tur- 
bine machinery could be taken to be typical 
modern marine practice, with the exception of 
Dr. Brown’s third alternative, in which he 
had shown the improvement in economy to 
be obtained by the use of reheat in conjunction 
with a boiler pressure of 1400 Ib per square inch, 
a condition which, up to the present, had been 
almost entirely confined to land practice. 
On the diesel side it was interesting to note 
that two of the three alternative types of engine 
given in Messrs. Belsey and Robinson’s paper 
operated on the four-stroke cycle, the develop- 
ment of this type of engine, fitted with exhaust - 
driven superchargers, now having reached a 
stage where it could challenge the two-cycle 
engine for sizes of 1000-1500 h.p. per unit 
for marine service. 

The newcomer, the internal combustion 
turbine, could not be compared with the two 
established t; of engine until such time 
as some idea of its first cost has been reasonably 
established and sufficient operating experience 
has, demonstrated its reliability and cost of 
maintenance under the conditions of sea ser- 
vice. This state of affairs might not be too 
remote, as Was evi by the recent trials 
of the first marine unit which, however, was 
not of Merchant Navy scantlings. There was 
also the possibility within the next year or so 
of trials of at least two merchant ships fitted 
with gas turbine propulsion. However, on 
paper, the internal-combustion turbine appeared 
to be @ formidable opponent. 

i ineers were often accused of 
being unduly conservative in their selection 
of machinery. While there might be some 
truth in this at the present time, it would 
appear that this state of affairs was largely a 
legacy from the greatly reduced activity in 
shipbuilding between the two world wars, 
coupled with the development of large land- 
power stations. That had not always been 
the case. The steam turbine was developed 
mainly for marine purposes and, going back 
further still, some of the first reciprocating 
plants were to be found on shipboard. It 
is suggested that at the present time the 
marine engineer has a great opportunity of 
at least keeping pace with his counterpart on 
land, particularly in the development of the 
internal combustion turbine. 


TypE oF DRIVE 


Tuming to the question of transmissions, 
there appeared to be a good deal of divided 
opinion as to the relative merits of the dif- 
ferent types. There seemed to be a grow- 
Ing feeling that the astern steam turbine 
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is likely to be replaced by other means 
of reversing. If not, Dr. Brown would 
probably not have considered it necessary to 
put forward alternative reversing means in 
his single-cylinder turbine scheme. This state 
of affairs is likely to be accentuated, rather 
than the reverse, by the trend towards increas- 
ing steam temperatures. This factor caused 
great interest to be attached to reversible 
transmissions in the case of steam turbine 
drives, an interest which was emphasised by 
the necessity for some such arrangement also 
in the case of the internal combustion turbine. 
With the diesel-drive, reversibility of the 
engines did not affect their reliability, but 
here, again, increasing interest was attached to 
a non-mechanical form of transmission which 
isolated the torsional vibrations of the engine 
crankshaft system from the remainder of the 
shafting, facilitating the use of a multiplicity 
of engines running at speeds greater than that 
of the propeller, with the possibility of varying 
the number of engines in service according to 
the power requirements. Multiple engines 
with purely mechanical reduction gearing had 
been used, but Mr. Pounder considered that 
some form of non-mechanical transmission 
was very desirable in the present state of the 
art. 

Apart from the full electric drive, in which 
both reversibility and speed reduction are 
achieved, two types of transmission for use 
in conjunction with mechanical reduction gear- 
ing had been described, namely, hydraulic 
and electric couplings. Of these, Dr. Brown 
preferred the hydraulic type on the grounds of 
cheapness, robustness, simplicity and high 
efficiency, whereas Mr. Pounder considered 
the electric type to be preferable on due con- 
sideration of these same factors. It may be, 
however, that experience has yet to be obtained 
with both these forms of couplings for the 
powers quoted. If these couplings were incor- 
porated to cater for astern running, then a 
third alternative was the _ reversible-pitch 
propeller, which was proposed by Mr. Calder- 
wood. Dr. Brown, on the other hand, dis- 
missed this as lacking merit. Yet one hears in 
certain quarters that the time may not be 


far distant when the fitting of reversing pro- © 


pellers is quite common. 

At this stage it was as well to compare the 
values of efficiency for the different transmis- 
sions. With the full electric drive losses of 
7-5 up to 10 per cent were quoted. The 
hydraulic and electric coupling losses were 
given as 2 and 3 per cent respectively, 
to which must be added 1°5 to 2 per 
cent reduction gear losses, making totals 
of, say, 4 and 5 per cent respectively, 
The electric transmission would therefore 
appear to have an extra loss of from 2-5 
to 6 per cent, a portion of which could 
be regained in some installations from reduced 
line shafting losses with the motors placed 
right aft, the alternative type of machinery 
being placed amidships. From information 
given by Messrs. Saunders and Turner, it 
would appear that the use of an astern turbine 
instead of reversal through hydraulic or electric 
couplings would not necessarily effect a reduc- 
tion in the loss figures, owing to the effect on 
turbine efficiency of design changes in order to 
accommodate the astern wheels. 

The type of drive advocated by Messrs. 
Belsey and Robinson had been described 
previously as long ago as 1938, and it was fair 
to assume that in the intervening years the 
details have been very thoroughly explored and 
perfected. 

Nevertheless, although an equipment of 
3750 h.p. would be ready for trials in the near 
future, it had yet to be given the test of experi- 
ence. No doubt makers of the gas turbine would 
give this their careful attention. 

The choice of machinery to be installed in 
any particular vessel was influenced by factors, 
some of which had been mentioned earlier, 
outside the scope of these papers, such as the 
service in which the vessel is to be engaged, 
the required operating schedules, port facilities 
for overhauls, and so on. Further, as Mr. 
Pounder had said, considerations such as 
weights of machinery seatings and bunkers, 
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and space taken up by the bunkers, must all 
be taken into account. 


FurEt CoNnsuMPTION 


In comparing the fuel consumptions it 
was noted that the same shaft horsepower 
values of 7500 and 13000 had been taken 
throughout, although the different proposals 
gave propeller speeds from 100 r.p.m. to 120 
r.p.m., with correspondingly different propul- 
sive efficiencies, requiring different shaft powers 
for a given speed of the vessel. It was considered 
however, that the installations could be 
redesigned slightly to give identical propeller 
speeds in all cases without affecting the fuel 
consumptions and, incidentally, with only 
a small change in machinery weights, so it has 
not been considered desirable to penalise a 
particular installation because the propeller 
speed selected was above the average and vice 
versa. A factor which could not be so readily 
dealt with, however, was the use of single and 
twin screws in the higher-powered installations. 
The inevitable loss of propulsive efficiency 
with twin screws must be debited against the 
direct-coupled and geared diesel installations. 
In the case of the internal combustion turbine, 
twin screws were specified on the score of 
reliability, but doubtless a single unit, showing 
a somewhat higher cycle efficiency, would be 
the logical selection when sufficient running 
experience had been gained, to remove doubt 
on this point. 

For the purpose of ready comparison, the 
geared steam turbine proposals, numbers 
1 and 2 of the first paper, read by Dr. Brown, 
had been taken as a basis having all-purpose 
consumptions of 100 per cent. Dr. Brown 
had shown in his third proposal that a saving 
of 4 per cent was possible in the case of the 
higher-powered installation by the use of 1400 
lb per square inch boiler pressure with two-stage 
reheating but without increase in initial steam 
temperature. 

On the above basis the turbo-electric pro- 
pulsion, operating with slightly higher steam 
conditions, gave a consumption of 103 per 
cent for the smaller power, that for the larger 
power depending upon whether. one or two 
turbo-alternators were selected. The three 
diesel engined proposals gave consumptions 
of from 66 to 71 per cent in the case of 
the smaller powers and 74 to 80 per cent 
in the case of the larger. Of these figures, 
the lower applied to the direct and elec- 
tric drives and the higher figures to the 
geared installation. It should be noted, 
however, that the figures for the diesel-electric 
case did not include any allowance for auxili- 
aries at sea. It was not unreasonable to assume 
that as much auxiliary machinery would be 
required as in the case of the direct-drive and 
geared installations, for which 10 per cent of 
the main engine consumption was allowed. 
However, the use of electricity for these auxili- 
aries, taken directly from the main motors 
or the exciters, would give a saving up to per- 
haps 20 per cent, as compared with auxiliary 
generators running under partial load. On 
that basis it seemed fair to add 8 per cent to 
the consumptions for this case, making them 
74 and 82 per cent for the two powers, 
respectively. 

The average cost of diesel fuel at present was 
30 per cent above that of boiler fuel, so that 
the relative diesel engine fuel costs became, 
roughly, 90 and 100 per cent of those 
of the geared turbine plant for the lower and 
higher powers respectively. 

‘The consumption of the internal combustion 
turbine installation was 87 per cent, so that 
if that could be maintained in service using 
boiler fuel, the costs would be the lowest. 
It was possible, however, that by the time it 
had been established in practice it would have 
become usual to run the direct-coupled type 
of diesel engine also on boiler fuel. 


LUBRICATING Or, CONSUMPTION 


The lubricating oil consumption varied 
from 1-7 per cent of the fuel consumption by 
weight in the worst case of the diesel-electric 
drive down to 0-1 per cent with the 
internal-combustion turbine. Figures for steam 
turbines were not given but were stated to be 
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very small. The cost of lubricating oil might, 
therefore, amount to an appreciable percentage 
addition to the fuel bill in the case of the high- 
speed diesel engine. The slower direct-drive 
diesel engines consumed one-third to one-half 
the oil of the higher-speed engines. 


WEIGHT 


A fair comparison of the installation weights 
was, unfortunately, an extremely difficult task. 
By way of example, the geared diesel and diesel - 
electric cases could be compared. Although 
the combined weights of the main machinery 
and transmission were very nearly equal, 
the extra weight of electric transmission pre- 
sumably being counterbalanced by the lighter 
higher-speed engines, the total installation 
weight with electric drive was only two-thirds 
of that with geared drive. A study of the 
itemised weights for the former, however, 
appeared to show that such items as gratings, 
floor-plates, tanks and piping were not included. 
Items of that type amounted to an appreciable 
proportion of the total, as could be seen when 
it was considered that the combined weights 
of the main machinery and transmission varied 
from slightly over one-third to approximately 
one-half of the total installed weight. 

Dr. Brown and Mr. Pounder had given lists 
of weights for both sizes of installation, which, 
as far as could be seen, were complete and 
directly comparable. Mr. Calderwood’s weights 
for the 13,000 horsepower internal-combustion 
turbine also appeared to be comparable. 
Messrs. Belsey and Robinson’s weights for 
diesel-electric machinery had already been 
commented on, and it would also appear that 
they had been a little optimistic in respect 
of some of the items listed ; for instance, their 
propeller, tailshaft and stern gear weight for 
the larger installation was 37 tons, whereas 
Mr. Calderwood’s corresponding figure was 
150 tons, in both cases with electric motors 
fitted right aft. Messrs. Saunders and Turner 
had not given complete installation weights 
for the turbo-electric drive but, as they said, 
a direct comparison with the geared turbine 
drive is possible on the assumption that the 
weights of other items were the same in both 
cases, neglecting any saving in shafting weight 
with electric motors placed right aft. On 
that basis the aggregate weights would be 120 
tons and 135 tons heavier than for the geared 
turbine drive for the two sizes of machinery. 
That difference was in reasonably good agree- 
ment with Mr. Calderwood’s estimate of 103 
tons for the difference between electrical 
and mechanical transmission in the case of the 
larger internal-combustion turbined vessel. 

Taking the geared steam turbine as the basis, 
the following relative weights for complete 
installations were obtained :— 


Per cent 
Direct-drive diesel 170-180 
Geared diesel 140-150 
Diesel-electric a ae ee 85-103 
Steam turbo-electric kodak ies. ane tad 120 
Geared internal-combustion turbine... ... 92 
Internal-combustion turbo-electric ell, ee 93 


In order to smooth out some of the incon- 


sistencies in weights of ancillary items, it was - 


instructive to compare installation weights on 
the assumption that such items as stern gear, 
auxiliaries, pipes, floorplates, &c., were the 
same in every case and only the main machinery 
and transmission weights differed. On that 
basis and taking the “constant” items as 
weighing 440 tons and 730 tons for the two 
sizes of machinery we got :— 


Per cent 
Geared steam turbine sent Gece ak tbe 100 
a 2 ere Lere 150 
SILAGE. Fine reese. Wee Rinboe Sabb 11500 122 
Diesel-electrie SS Ee OS ee 118 
Steam turbo-electric ing |S pp ee a 115 
Geared internal-combustion turbine ... ... 100 
Internal-combustion turbo-electric bas 109 


It was appreciated that this comparison 
was still not strictly accurate, but it might be 
considered to give a somewhat truer picture 
by removing some greater discrepancies than 
it introduced. 

It would appear, therefore, that the geared 
steam turbine was only equalled in lightness 
by the geared internal-combustion turbine. 
With either type of turbine, electric trans- 
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mission added some 10 to 15 per cent 
to the weight. The direct-drive diesel was 
50 per cent or more heavier than the geared 
steam turbine and the geared diesel and diesel- 


electric machinery weights were intermediate. 


between these two extremes, both of the order 
of 15 to 25 per cent heavier than the 
geared steam turbine. 


SPACE 


The relative lengths of engine-rooms were 
as follows :— 


Per cent 
Geared steam turbine 100 
Direct-drive diesel ... 120-150 
Geared diesel 130-155 
Diesel-electric ee eee ae ac, Mee uke 135-175 
Geared internal-combustion turbine... ... 105 
Internal-combustion turbo-electric ees 110 


The values for diesel-electric installations 
were stated to be capable of considerable 
reduction at the expense of ease of accessibility. 

Cost 

It is hardly surprising that little information 
as to relative costs was available at the present 
time. American experience showed that one 
type of turbo-electric vessel of about 7500 
h.p. cost, during the war period, 1-35 per cent 
more than the corresponding geared turbine 
vessel. It was also stated that, in the case 
of diesel engines, electric transmission became 
less than for direct drive for powers of 7500 
and above, and that there was little difference 
between geared and direct-drive diesels at these 
powers. The big missing link was a comparison 
between modern steam and diesel power units. 

The above headings were those under which 
direct comparison of figures could be made. 
Under the following headings some compara- 
tive features affecting the relative merits of 
the different installations have been brought 
together. 

MAINTENANCE 

The present high price of labour brought the 
question of ease and cost of maintenance very 
much to the fore. Hence the argument put 
forward by protagonists of the multiple diesel- 
engined installation with geared or electric 
transmission, namely, that routine overhauls 
of the engines could be carried out in rotation 
by the engine-room staff during a voyage, was 
one that merited attention. In any case the 
relatively light weights to be handled would 
be advantageous with that type of machinery. 

The amount of maintenance required with 
electric transmission as compared with geared 
drives was stated to be very small. 


ENGINE-RoomM PERSONNEL 


The degree of experience and training required 
by engine-room personnel, as affected by the 
type of machinery, was a factor which could 
not be neglected. An advantage put forward 
for multiple diesel engines was that, owing to 
the flexibility of lay-out, it would be possible 
for a company to have a fleet of ships of dif- 
ferent powers and types, all with the same type 
of engine, thus enabling training to be stan- 
dardised and simplified. The scheme would 
also reflect on the cost of spares and main- 
tenance. 

It was stated that electric transmission did 
not require 2 staff with specialised training, 
but it did give a high degree of comfort in 
the engine-room. 

The tendency towards higher steam pressures 
and temperatures, associated with boiler equip- 
ment, which was not so tolerant to careless 
handling, would appear to be adding to the 
responsibilities of the engineers with this type 
of machinery, or else to their faith in automatic 
controls. 

In the discussion, Mr. W. Nithsdale gave 
some figures which he put down for his own 
edification, without bias or reference to any 
firm or firms, and purely from a personal, 
unauthoritative angle, giving a comparison 
for the lower power of 7500 b.h.p. specified by 
the Superintendents Committee between :— 

(A) Double reduction geared turbines and 
water-tube boilers. Either two-cylinder with 
astern in h.p. and l.p. or three-cylinder with 
astern in i.p. and l.p. Steam conditions 450 Ib 
per square inch and 750 deg. Fah. 
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(B) ‘Two-cylinder gas turbines and double. 
reduction gearing with reversible propviler, 
(C) Six-cylinder, direct-coupled diesel e1 ings, 
The results came out as follows :— 
. B ( 
Steaming weight in 
tons ... 800 700 


oe. ees 1000 
Length of machinery 


space <i> sco” BOM 55ft 6uft 
Fuel oil/s.h.p. /hr for 

propulsion only 0-575lb 0-55lb 0-375 lb 
Approximate prico £240,000 £280,000 £300,009 


These figures, Mr. Nithsdale said, wer» on g 
strictly comparable basis with correspondi 
auxiliaries electrically driven and included the 
necessary diesel generators. Consumptions 
for A and B were with boiler oil and for ¢ 
with diesel oil. 

Prices were what in his opinion owners would 
possibly have to face when the respective sets 
were delivered in minimum periods of A~— 
two years; B-—three years; and C—two and 
a half-years, with an order placed now. Basis 
prices, would he thought, be lower, but the 
future trend was still towards higher costs 
and shortage of food would not improve pro. 
duction efficiency. 

en 


A Drill Chuck Guard 


A new drill chuck guard which has been 
developed by Air Ducts, Ltd., Great West 
Road, Brentford, Middlesex, is designed to 
protect fully the machine operator whilst at the 
same time it does not obstruct his view of the 
workpiece or interfere with existing light. It 
is known under the trade name “ Deacon,” 
and is shown as fitted to a drilling machine 
in the photograph we reproduce below. 

The guard consists of two semi-circular 
transparent sections of plastic material, moulded 
on a 3in radius and fitted on a strong metal 
frame. The rear section of the frame incor. 
porates two fixing lugs with elongated slots, 
The supporting brackets, which are used to 





GUARD IN OPEN POSITION 


attach the guard to the machine frame, are 
counter slotted to enable the guard to be 
correctly registered in position. 

The front section of the guard is attached to 
the rear section by a hinge, and is held open, 
as shown in our illustration, or firmly closed, 
by means of a tension spring above the hinge. 
By this arrangement the guard can be snapped 
open or closed quickly and easily. When the 
guard is opened the drill chuck is fully exposed 
to permit quick and easy changing of drills. 
At the same time the position taken by the 
front section makes it impossible to engage 
the drill feed. 
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Canadian Engineering Notes 


New Conveyor Belt 


A new conveyor belt, said to be 
yg0 to 400 per cent stronger than previous 
nbber-fabric belts, has been developed 
by Dominion Rubber Company, Ltd., for 
nveying coal, pulpwood, iron ore and 
other bulky materials over long distances. 
The increased strength is due to a new textile 
construction of nylon and ustex yarn that 
increases the permissible working tension of 
ach ply two and a half times and permits 
the use Of more plies. The manufacturers 
date that it will save industry maintenance 
costs and that it will improve the efficiency 
of material handling equipment. It is claimed 
to carry heavier loads than other rubber- 
fabric belts and to extend the range of con- 
yeyors and also to eliminate many costly 
transfer points and extra driving mechanisms. 
(Considered to be one of the most important 
developments in the history of the rubber 
industry, its introduction at this time is par- 
ticularly significant in view of the increasing 
swing toward conveyors for material handling. 
In many instances they are replacing other 
methods of handling and there has been a 
considerable increase in their use in factories, 
but it is in mines and construction projects 
that the greatest expansion has taken place. 


Ships for China 

Alumirium will be used in the 
construction of nine ships building in 
Canada for operation on the Yangtze Kiang, 
oe of China’s important waterways. The 
superstructure, bulkheads, window frames, 
doors and furniture will be made of this metal, 
in order to save weight and provide for addi- 
tional payload. Five of the ships are being 
built at Levis, Quebec, and the other four at 
Quebec City. 


Board Factory 

The first pulp board factory of its 
kind in Western Canada is to be built at Van- 
couver by H. R. MacMillan Export Company, 
ltd, at a cost of more than 2,000,000 dollars, 
to produce soft and hard board for building 

. The raw material will be by-pro- 
ducts from the company’s sawmill and ply- 
wood plants, now sold as pulp chips or for 
fuel. Capacity of the mill will be 75 tons to 
100 tons daily and it will employ about 100 
permanently. 


C.P.R. Conversion to Diesels 


Plans for complete conversion of the 
Esquimalt and Nanaimo Railway, on Van- 
couver Island, to diesel-electric power have 
been announced by W. M. Neal, C.B.E., 
President of the Canadian Pacific Railway, 
owners of the E. and N. The changeover 
from steam to diesel-electric will occur during 
1948, with the expected delivery of the 
new locomotives to be used on the railway, 
both for passenger and freight operation and 
terminal shunting. Thir will be the first large 
operating section of the Canadian Pacific 
Lines to transfer to diesel power and the results 
will be closely studied. Diesel shunting engines 
are now used at several main terminals of the 
C.P.R. and new unite of this type are on order 
for Vancouver, B.C. 


St. Lawrence Seaway 


The Federal Government has announced 
that a board of engineers has been set up to 
review the report of the 1926 board of engineers 
for constructton of the Lachine section of the 


St. Lawrence waterway. The board will con- : 


sider whether the location of the present 
chine Canal is desirable and also make a new 
tstimate of costs. It was pointed out by the 
rt Minister, Mr. Chevrier, that this step 

had been taken having in mind the schemes at 
present proposed for the improvement of the 
Upper section of the river. In this section, 
between Cornwall and Morrisburg, is the big 
navigation and power project provided in the 
‘greement between Canada and the United 
States, which still lacks the approval of legis- 
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lators in the two countries. Mr. R. A. C. 
Henry, Chairman of the Air Transport Board 
at Ottawa ; Dr. Arthur Surveyer, Montreal con- 
sulting engineer ; Dr. T. H. Hogg, former head 
of the Ontario Hydro-Electric Power Com- 
mission; Mr. Guy Lindsay; and Mr. C. W. 
West, of the Transport Department at Ottawa, 
will constitute the new board, which is required 
to make its report as soon as possible. 


Power Problems 


It was the accepted belief in the Pro- 
vince of Ontario and throughout Canada that 
the end of the war would bring a sharp recession 
in the power load. Such a period was antici- 
pated as a welcome and necessary “ breathing 
space,” which would permit the rehabilitation 
of hard-worked generating, transmission and 
distribution equipment and facilities and the 
resumption of normal planning for peacetime 
needs. But these expectations did not mate- 
rialise. According to the facts published by 
the Ontario Hydro-Electric Power Commission, 
there has not been a recession in load in that 
province. On the contrary, since the end of the 
war it has increased by 25 per cent and is still 
increasing rapidly. The increased use of elec- 
tricity in industry has been accompanied by 
heavy demands for more power by commercial, 
domestic and rural consumers. This general all- 
round increase in power demands is a problem 
with many implications. From the point of 
view of power development the Hydro Com- 
mission is losing no time and sparing no effort 
in coming to grips with the situation. The con- 
struction programme now proceeding, when 
completed, will add 900,000 h.p. to present 
power supplies and will increase the Com- 
mission’s generating capacity by approximately 
50 per cent. These developments will, how- 
ever, take some time to complete. 


Water Supply Programme 
A 4,000,000-dollar water supply pro- 
gramme will be carried out in Ottawa, Ontario, 
during the next eight years. The programme, 
deferred because of the war, will start as 
soon as the necessary materials are available. 


- Sulphite Liquor Distillery 

Industrial growth in the Ottawa region 
of Central Canada is to be increased by con- 
struction of a large plant for the production of 
commercial alcohol, The plant will be con- 
structed by Commercial Alcohols, Ltd., of 
Montreal, next to the Gatineau Mills plant of 
the Canadian International Paper Company. 
It will utilise waste su]phite liquor now pouring 
into the Ottawa River 5 miles downstream from 
the capital from the C.I.P. mills. The new 
plant will have the largest capacity of any 
sulphite liquor distillery in the world. It will 
produce 2,000,000 Imperial gallons of ethyl 
alcohol a year from the waste sulphite liquor. 
The plant is designed to process a maximum of 
700,000 gallons of sulphite liquor every twenty- 
four hours. Industrial engineering for the con- 
struction will be by Vickers Engineering, of 
Montreal. 


Industrial Research Centre 


A research centre, designed to assist 
firms in the practical application of engineering 
processes, has been set up at the Polytechnical 
School, Montreal. The research centre is a 
departure in the school’s programme. While 
the centre is intended primarily to help develop 
scientific processes for the benefit of the student 
body, its facilities are also made available to 
firms wishing to have research work done. It 
is not desired that the centre should in any way 
compete with firms purposely established to 
conduct research work. It is thought, however, 
that the smaller firms not equipped to take 
care of their own work might find it advisable 
to refer their problems to the school. The 
school laboratories are equipped to inquire into 
the uses of raw materiais, by-products and waste 
materials ; to test new processes and determine 
the degree of economic saving that may be 
gained in the manufacture of certain industrial 
products and find new uses for old ones. The 
research work will be channelled into the follow- 
ing sections :—Building trades and public 


sos 


works, chemistry, electricity, electronics, mining 
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and geology, hydraulics, mechanics, metallurgy 
and experimental physics. 


Large Railway Orders 

Freight-car and locomotive buil- 
ders in Montreal, Hamilton, Kingston and 
Trenton, N.S., have received more than 
16,000,000 dollars in orders from the Canadian 
Pacific Railway for 1295 freight and express 
cars and 52 locomotives. The contracts were 
awarded from a 22,500,000-dollar appropria- 
tion made in August, and orders for 11 locomo- 
tives and 500 gondola cars to take up ths 
remaining 5,900,000 dollars of the appropriation 
will be placed soon. When tenders have been 
let for the entire appropriation it will bring to 
47,000,000 dollars the Canadian Pacific’s ex- 
penditures in 1947 for 4970 freight cars and 
76 locomotives, as 24,000,000 worth of orders 
was awarded earlier from an appropriation 
made last March. In the orders just announced 
Hamilton gets the biggest contract, one for 
6,750,000 dollars to National Steel Car Com- 
pany—4,000,000 dollars for 750 box cars, 
2,000,000 dollars for 175 refrigerator cars 
and 75,000 dollars for 100 covered hopper 
cars. Montreal is next with contracts 
totalling 4,600,000 dollars. 


Modernisation Programme 

An expenditure of 4,000,000 dollars is 
planned at the steel plant of Dominion Steel and 
Coal Corporation, Sydney, Nova Scotia, in con- 
nection with the replacement of the present 
coke ovens,. which have been in use for a 
number of years. A battery of forty-three new 
and larger ovens will be set up by Koppers 
Company, of Pittsburgh, which built the plant 
of Montreal Coke and Manufacturing Company 
a@ number of years ago. The work of replace- 
ment will start next spring and continue for 
about eighteen months. This is part of a 
modernisation programme, Steel operations at 
**Dosco ” are continuing at capacity, which 
amounts to about 630,000 tons per annum. The 
capacity of the coke ovens is 400,000 tons per 
annum, with pig iron capacity at 450,000 tons. 


-———_>——_ 


CoMBUSTION AND THE CHAIN GRATE STOKER.— 
Some time ago the firm of Babcock and Wilcox, 
Ltd., produced a general technical sound film 
entitled ‘‘ Steam,” which has been in great demand 
and has aroused considerable interest in technical 
circles and among boiler operators. The firm has 
now produced a further sound film, entitled 
**Combustion and the Chain Grate Stoker,” in . 
which the chemical and physical principles under- 
lying the combustion of coal, and their application 
to the successful operation of the chain grate stoker 
are explained. At the beginning, coal is shown 
coming from the pit head and being delivered 
to a power station, and the calorific value of coal 
as a basis for the calculation of boiler efficiency is 
stressed. With the aid of clever animated diagrams, 
the calorific value of the fuel, when a pound of coal 
is burned, is shown, and a distinction is drawn 
between the theoretical quantity of air needed for 
complete combustion and that used in practice. 
In order to obtain optimum efficiency a balance 
must be struck between heat liberation in the 
furnace and chimney loss. Curves representing 
the various boiler losses are shown, and these 
losses are then integrated and inverted to give the 
efficiency curve. Next, actual views of the practical 
operation of water-tube boilers with chain grate 
stokers are shown, and are used to illustrate the 
construction and operation of a typical unit. The 
development from a simple type to a modern 
balanced draught installation is then shown, and is 
illustrated by further diagrams. In this section 
of the film there are some good photographs of 
fires actually taken in the furnace by infra-red 
photographic methods. The application of the 
chain grate stoker to cylindrical boilers is then 
shown. The film ends with a discussion of the 
main problems met with in an average boiler-house 
and the means available for solving them. It ends 
with a combustion engineer at work calculating the 
efficiency of his plant, and emphasises the import- 
ance of efficient operation in order to save coal. The 
film is available free of charge from Babcock and 
Wilcox, Ltd., of Babcock House, Farringdon Street, 
London, E.C.4, and it takes about twenty-five 
minutes to show. It is specially useful for boiler 
staff and students. It is available in both the 35-mm 
and 16-mm sizes, but the 16-mm size necessitates 
the use of a projector which is able to accom- 
modate a 1600ft spool—that is, a spool of 14in in 
diameter. 
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Industrial and Labour Notes 


Miners’ Wages 
Negotiations for an increase in miners’ 
wages were concluded between the National 
Coal Board and the National Union of Mine- 
workers at the end of last week. Subsequently, 
it was stated that an agreement had been 
reached covering increases in the minimum 
wage of 15s. a week for underground workers 
and 10s. a week for surface workers, with 
appropriate increases for youths. This agree- 
ment, which was to be recommended to a 
delegate conference of the union yesterday, 
is to be applied retrospectively to the first 
full pay week in November. 
It will be recalled that the union put forward 
a claim at the end of September for a weekly 
increase of £1 in the wages of adult shift 
workers, with appropriate advances for piece- 
workers and those below the adult scales. It 
is reported that about 600,000 members of 
the union will be affected by the agreement 
which has now been reached, and that the cost 
of the offer will be between £12,000,000 and 
£13,000,000 a year. 


Export Trade 

Attention has been directed recently 
to the difficulties with which small manufac- 
turers are confronted in dealing with the 
various technicalities of export trading. It 
will be recalled that the President of the Board 
of Trade announced a week or two ago his 
intention of setting up a small working party 
to investigate the whole question of forms 
required in connection with exports, with a 
view to simplifying the procedure as much as 
possible. 

A correspondent has pointed out to us that 
there are established export firms in London, 
Liverpool and other ports which specialise 
in dealing with export technicalities, and which 
are prepared to undertake the entire docu- 
mentation and responsibility for payment. 
All that it is necessary for a manufacturer 
with an overseas order to do is to supply to 
such a firm details of the order, shipping marks 
if known, and a pro-forma invoice stating date 
of delivery and shipping specifications of the 
goods to be consigned. The exporters then 
arrange with the overseas buyer to forward a 
letter of credit, payable against documents 
at a British bank, together with the foreign 
import licence number; they apply, if neces- 
sary, for an export licence, effect the registra- 
tion or booking of freight according to the 
market requirements, effect the insurance, and 
present all the documents on shipment to the 
bank for payment, on receipt of which the 
manufacturer is paid the value of the invoice, 
less an arranged commission. 


-—— Industrial Equipment as Repara- 
ns 


In the last issue of the Board of Trade 
Journal, there was published a lengthy list 
of the industrial plants which have been 
notified by the British and American Com- 
manders as available from their respective zones 
in Germany for allocation as reparations. The 
list contains particulars of 89 steel plants, 
10 non-ferrous plants, 211 engineering plants, 
39 chemical plants, and 83 “war” plants, 
i.e., plants specially adapted for the manufac- 
ture of aircraft, guns, tanks and ammunition. 
It is possible that some substitutions may be 
made, in which event early announcement will 
be forthcoming, but, generally speaking, the 
Board of Trade says, the list is a record, as 
announced in Berlin, of all the remaining plants 
to be made available from the British and 
American zones, with the exception of plants 
in the aluminium, beryllium, vanadium, mag- 
nesium, synthetic oil and rubber, synthetic 
ammonia, ball and roller ing, and ship- 


building industries, all of which will be the 
subject of further statements at a later date. 
It is hoped that the allocation of the plants 
specified in the list will begin during the early 
part of 1948, and that they will be disposed 
of to nations by the autumn of next year. 


The share of the United Kingdom in the plants 
corresponds to about one-fifth of their total 
value ; but it is impossible to say, in advance, 
whether any particular plant will ultimately 
be allocated to the United Kingdom. 

About two years ago, representatives of 
United Kingdom industry visited plants in 
Germany for the purpose of assessing and 
advising Production Departments of their 
respective requirements of reparations plant. 
Such assessments, the Board of Trade com- 
ments, will in many cases no longer represent 
industry’s present needs, and in general will 
not serve as a guide for the compilation and 
entry of bids by the United ‘Kingdom in 
respect of plants on the list. Full details 
of the equipment contained in the plants are 
not yet available, but anyone who would be 
interested in securing any of the plants as a 
whole, or major portions of them, is invited 
to express his interest in writing to the appro- 
priate Production Department, which in the 
majority of cases is the Ministry of Supply 
(G 5 E), The Adelphi, London, W.C.2. 

When full and up-to-date particulars of 
equipment are available, expressions of interest 
may be confirmed or corrected, and in certain 
instances it will be possible for visits of inspec- 
tion to be made prior to such confirmation or 
correction. Each communication of an expres- 
sion of interest should indicate very briefly 
the purpose for which the plant is needed, and 
its relationship to the present production and 
capacity of the applicant. Plant allocated to 
the United Kingdom will be offered for sale 
to ultimate users only through Government 
disposal channels. It will be sold at prices 
roughly equivalent to those ruling in the 
United Kingdom for corresponding equipment 
in the same second-hand condition. 


The T.U.C. Committee on the Economic 
Situation 


In its monthly journal Labour, the 
Trades Union Congress has commented on the 
task of the General Council’s special com- 
mittee which has been directed to prepare a 
report and make recommendations on_ the 
economic and financial problems arising out 
of the present situation. It is stated that the 
report will be submitted to a meeting of the 
General Council, which will then take steps 
to put the conclusions reached before the 
executives of the 187 affiliated unions. 

A wide range of issues is involved in the 
investigations which the special committee 
will have to make, and the journal emphasises 
that the problem is not one of deciding for or 
against a national minimum wage. In fact, 
it says, the Government has not asked the 
T.U.C. to pursue the matter on those lines. 
The problem is how to meet now and in thé 
immediate future all the immense economic 
obligations bound to devolve on the com- 
munity at this stage of reconstruction, and at 
the same time to maintain the national 
standard of living at as high a level as the 
circumstances allow. 

National expenditure, the T.U.C. comments, 
has got to be reduced, and how far, and in 
what direction this may modify the wage 
policy of the unions is the question to which the 
special committee will seek an answer. The 
unions’ wage policy was framed, the journal 
continues, in an era when “ under a more or 
less sketchy econcmic system, over-production 
was a prime factor, and the reservoir of unem- 
ployed manpower was full to overflowing. Now, 
we have a planned economy which is hampered 
by a shortage of labour, and by extraneous 
factors for which the widest possible allowance 
has to be made. Generations of free negotiation 
have given the unions an unrivalled experience 
in dealing with the intricacies of the wage 
question, while the determination of the union 
movement generally to do everything possible 
to assist in the vital task of bringing Britain 
to a position of economic stability is beyond 
question.” 


Training Supervisors in Safety Methods 

Amongst the papers presented at th 
recent Silver Jubilee Congress of the Royal 
Society for the Prevention of Accidents wag on, 
on the training of supervisors in safety methods, 
It was given by Mr. E. Lord, who is responsibj, 
for the “Training within Industry ” schem, 
organised by the Ministry of Labour. Aft, 
describing the existing programmes for trainj 
supervisors in job relations, job methods anq 
job instructions, Mr. Lord said that in all thre. 
accident prevention was included, and that 
safety was emphasised as an important part of 
the supervisor’s responsibility. 

Mr. Lord went on to say that consicleratioy 
was now being given to a further * training 
within industry ” programme dealing entirely 
with the subject of safety. Job safety pr. 
grammes on “ training within industry ”’ lines 
were already in use in Canada and the U.S.A, 
and, following suggestions from industrialists, 
the Ministry of Labour had called a conference 
to examine the Canadian method in detail, 
The conclusion was reached, however, that the 
method was not entirely suitable for this 
country, and a small committee set up by the 
conference had now drafted a programme 
which would be tried out experimentally by 
various firms before being made the subject of 
further discussion. 

This programme, Mr. Lord explained, pro. 
vided for five two-hour sessions on the lines of 
existing “training within industry” courses, 
In these sessions, supervisors would learn how 
to analyse a job in order to detect and deal 
with the hazards involved, how to secure the 
co-operation of the workers and how to give 
instruction in safe methods of working. 


Coal Output and Consumption 


Since the beginning of the present 
month, there has been a general increase in the 
amount of minéd coal produced in Great 
Britain. In the week ended November Ist, 
the saleable output of deep-mined coal was 
3,867,200 tons, in the week ended November 8th 
—the first week of overtime in the mines—the 
figure increased to 4,025,700 tons, and the out- 
put for last week has been provisionally esti- 
mated as 4,049,500 tons. In the same thre 
weeks, production of open-cast coal was 
225,700 tons, 217,700 tons and 208,700 tons 
respectively. The total output of coal, deep. 
mined and open-cast, in the forty-five weeks 
up to November 8th, was 167,998,500 tons, 
compared with 162,677,900 tons in the corre- 
sponding period of 1946. The number of wage- 
earners on colliery books remains at about 
715,000, of whom 290,500 are face workers. 

In the week ended November Ist, the totl 
inland consumption of coal was provisionally 
estimated at 3,617,000 tons, as against 3,774,000 
tons in the week ended November 2, 1946. 
Total distributed stocks on November Ist were 
16,286,000 tons, compared with 10,844,000 
tons at the same time last year. 

Speaking at Slough during last week-end, 
Mr. Arthur Horner, general secretary of the 
National Union of Mineworkers, said that he 
did not think the target of 200,000,000 tons 
coal output this calendar year would 
achieved, although he believed that the miners 
would come near enough to it to avoid any 
unemployment through lack of coal. ; 

The Minister of Fuel and Power, Mr. Gaits- 
kell, also made reference to this matter early 
this week. He said that to reach the 200,000,000 
ton target it would be necessary to obtail 
exactly 4,000,000 tons a week for the remainder 
of the year. The last two weeks, however, 
were both weeks in which output would b& 
below normal on account of Christmas and Nev 
Year holidays. For statistical purposes, how- 
ever, the Ministry of Fuel and Power wi 
treating 1947 as a fifty-three week year ending 
on January 3rd, and in the light of current out 
put trends, Mr. Gaitskell thought that the 
year’s total coal production would ex 
197,000,000 tons. 
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Nov. 21, 1947 


French Engineering News 
(From our French Correspondent) 
Paris, November 14th 


It seems certain at present that French 
oil refineries will work at full capacity until 
the end of the year and that production will 
cover the needs of French industry. Refineries 
have been producing 170,000 cubic metres 
of spirit @ month since the decision taken in 
August to reduce dollar imports. Of this 
amount, 130,000 cubic metres have been 
available for use in France, the rest going to 
North Africa and the French zone of occupation 
inGermany. This is about 45 per cent of 1938 
consumption. Owing to the reduction of 

plies, certain allocations were discontinued. 
The basic petrol ration was stopped, saving 
12,000 cubic metres and the agricultural allo- 
cation reduced from 84,000 to 60,000 cubic 
metres for the four months from September to 
January. 

While supplies of light fuel oil are sufficient 
to cover present needs, no authorisations for 
new equipment will be granted. The heavy 
cil position is satisfactory. The 1947 consump- 
tion is expected to be less than was antici- 
pated mainly because calorific value has gener- 
ally exceeded expectations, particularly in 
§N.C.F. locomotives. For the first time, 
fuel consumption exceeded 200,000 tons, in 
October, over half being heavy oil. Moreover, 
importing crude oil instead of coal results 
ina saving of about 15,000 francs per ton. 

French engineers are working on a process 
to transform methane into petrol, which opti- 
mists hope will enable the Saint-Gaudens 
seams of gas to produce 1,000,000 litres of 
girit a day within the next two years. At 
the moment the natural gas, at a surface pres- 
sure of 140 kilos, is reduced to about 30 kilos 
for use in towns. Its calorific value is about 
two and a half times that of town gas. Pipe 
lines take it to Peyrouzet and it is then sup- 
plied to Toulouse and Tarbes. It is estimated 
that about 400 tons of coal are saved per day 
by using natural gas. Petrol research in the 
south-west of France has revealed, at Lalongue, 
the existence of methane, which is now being 
studied. In Morocco, the Petitjean region 
has produced an initial output of thirty cubic 
metres of oil a day. Further borings, it is 
hoped, will confirm the existence of an indus- 
trial seam. 





* * * 


Preliminaries to the great work of recon- 
struction in France may be considered virtually 
completed with the clearing of the 440,000 
hectares (including 197,000 hectares of agri- 
cultural land) of the 15,000,000 mines which 
had been laid. The variety of mines used 
necessitated the employment of specially trained 
workers. The removal of shells and bombs is 
also well advanced, over 8400 communes out 
of 12,100 being cleared by July, 1947. 

By July, 1947, 66,000,000 cubic metres of 
tubble had been cleared and 63,000,000 cubic 
metres of craters filled. This clearance work 
will be completed by the end of 1947. Re- 
housing needs have been estimated at 12,000,000 
square metres, and by July, 1947, 8,965,000 
square metres of temporary buildings were 
ready. By May, 1947, out of the 1,554,000 
buildings deemed repairable, 1,266,000 had 
been patched up, and 384,600 definitively 
repaired. Altogether, 450,000 families have 
been rehoused. 

Agricultural building needs have been esti- 
mated at 1,150,000 square metres, of which 
165,000 square metres had been satisfied by 
June 1, 1947. By the same date, 1,851,000 
square metrés of agricultural storage space 
had been supplied, of which 80 per cent were 
permanent structures. 

In addition to permanent building initiated 
by the homeless themselves and nationalised 
organisations, such as the S.N.C.F®, and mines, 
the State also undertook a programme of 19,000 
dwellings, of which 13,600 are already under 
construction. These modern dwellings are 


used to try out new construction methods, 
mechanisation, workshops’ organisation, the 
We of new industrial processes and new raw 
materials. 
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Notes and 


Rail and Road 

Ramway Recerts.—tTraffic receipts of the 
four British main line railways and the London 
yma ad Transport Board in the four weeks ended 
November 2nd totalled £30,116,000, compared 
with £27,741,000 in the preceding four weeks. The 
increase is accounted for by the addition to railway 
charges which became operative from October Ist. 

Motor VEHICLE PRODUCTION AND REGISTRATION. 
—The latest statistics issued by the Society of 
Motor Manufacturers and Traders show that in the 
month of August there were 28,444 private cars 
and taxicabs and 16,650 commercial vehicles 
produced in the United Kingdom. In the same 
month, new registrations in Great Britain were 
9894 private cars and 9951 commercial vehicles of 
all descriptions. 

Raitway Rates.—We have received a copy of 
the ‘‘ Revised Standard Charges Scale” for rail 
transport, which has been brought up to date to 
cover the rates based on the increased charges 
ruling from October Ist. All the standard charges 
for classes 1 to 21 are shown for every mileage up 
to 750 miles, as well as station-to-station rates, 
‘* carted or delivered,” and “‘ carted and delivered ” 
charges. The tables are published at 10s. 6d. 
(postage included) by the Railway and Shipping 
Publishing Company, Ltd., 12, Cherry Street, 
Birmingham, 2. 

G.W.R. Om ReFvE.tiinc Depots.—A 352,000- 
gallon storage plant for heavy oil has now been 
brought into use by the Great Western Railway 
at Old Oak Common, London, for refuelling oil- 
burning locomotives. The installation, which 
includes two storage tanks, 34ft in diameter and 
30ft high, ean refuel three locomotives at a time. 
It has ten off loading points and pumps which can 
discharge oil from rail tank cars to the plant, or 
to the locomotives at the rate of 20,000 gallons 
per hour. The plant is steam heated to make the 
oil flow easily, and is said to be the biggest of its 
kind in the country. Eight smaller plants are 
already in operation on the G.W.R. system at 
Reading, Didcot, Swindon, Newton Abbot, Severn 
Tunnel Junction, Newport (Mon.), Cardiff, Lianelly, 
and seven others are in an advance stage of 
construction. 


Air and Water 


Tue Late Mp. T. E. Pirr-Kennepy.—We have 
learned with regret of the death of Mr. T. E. 
Pitt-Kennedy, A.M.I.Mech.E., which occurred at 
Salfords, Surrey, on November 2nd. He retired 
last year from the position of Superintending 
Engineer, Grade I, in the Directorate-General of 
Works, Air Ministry. During his service with the 
Air Ministry, which continued for over twenty-five 
years, Mr. Pitt-Kennedy spent several years in 
both the Middle East and the Far East in charge 
of mechanical and electrical services for the Royal 
Air Force. 

Evrore’s Port Faciiities.—A New York engi- 
neer, Mr. Carl G. Holmquist, has recently surveyed 
European ports for a private organisation known 
as the World Trade Corporation. Most of the war- 
damaged port facilities in Europe, he says, have now 
been restored to a point where capacity exéeeds 
current shipping, and future business for the 
majority of the European port facilities will depend 
greatly on the extent of relief cargoes. On port 
labour, Mr. Holmquist reports that pay for dock 
workers in Europe is one-third of that m the U.S.A., 
but that, in spite of higher rates, stevedoring costs 
in New York are about equal to British costs and 
only a little above those of Continental ports. 
Another comment made by Mr. Holmquist is that 
the turn-round time of cargo ships in New York is 
much less than in Great Britain and about equal to 
that of the Continental ports which he has inspected. 

“SarLine Surps.”—The Science Museum announces 
that, owing to the great public demand, a further 
edition of ‘* Sailing Ships—Part I,” dealing with the 
history of marine architecture, prepared by the late 
G. 8. Laird Clowes, M.A., A.I.N.A., has been pub- 
lished by H.M. Stationery Office. The book briefly 
describes the development of ships from the earliest 
periods of human history of the Mediterranean 
littoral, and traces the progress in form and struc- 
ture, together with the numerous mechanical 
improvements added to the masts and rigging 
throughout the ages, until the virtual disappearance 
of the sailing ship at the beginning of this century. 
The work has been compiled with special reference 
to the National Ship Collections at the Science 
Museum and is fully illustrated with thirty-eight 
plates, line drawings, &c. Copies of the handbook, 
price 4s., may be obtained from the Science Museum, 
London, 8.W.7; or from H.M. Stationery Office. 
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Memoranda 


Miscellanea 

InsTITUTE oF PrtTRoLtEUM.—A booklet has just 
been issued by the Institute of Petroleum, setting 
out particulars of its development and functions. 
The Institute was founded in 1913, in which year 
its seamsborvhin was 188, and by the end of last year 
the total membership had increased to 2078. Under 
its present constitution the principal objects of the 
Institute are to enable technologists and others 
engaged in the petroleum and allied industries to 
promote, encourage and co-ordinate the study of 
petroleum and its allied products in all or any of 
their aspects. 


AGRICULTURAL Macutnery.—The Parliamentary 
Secretary to the Minister of Agriculture says, in a 
written parliamentary reply, that the 1948 steel 
allocations for agricultural machinery and equip- 
ment have not yet been determined. It is considered 
that rather less than one-half of manufacturers’ 
estimated full steel requirements would meet the 
agricultural machinery export targets. The re- 
mainder would enable the average monthly quan- 
tity of machinery going to the home market to be 
doubled compared with the average for the first 
nine months of 1947. 


Sarery Rvutes ror CHemicaL Worxs.—The 
Association of British Chemical Manufacturers is 
about to issue a revised edition of Part I of its 
“* Model Safety Rules for Use in Chemical Works.” 
The rules have been revised and extended to 
incorporate various changes in recent years in 
legislation, and the work of preparation has been 
carried out by a panel of the Association’s Works 
Safety Committee under the chairmanship of 
Dr. W. E. de B. Diamond. Copies of Part I of 
the Rules will be 7s. 6d. each, and orders may be 
sent to the Association of British Chemical Manu- 
facturers, 166, Piccadilly, W.1. 


GENERATION OF ELEcTRICITY, OcTOBER, 1947.— 
The official returns rendered to the Electricity 
Commissioners show that 3725 million units of 
electricity were generated by authorised under- 
takers in Great Britain during the month of October, 
1947, as compared with the revised figure of 3735 
million units in the corresponding month of 1946, 
representing a decrease of 10 million units, or 0-3 
per cent. During the past ten months of 1947 (i.e., 
up to the end of October) the total number of units 
generated by authorised undertakers was 34,164 
million units, as compared with the revised figure of 
32,934 million units for the corresponding period 
of 1946, representing an increase of 1230 million 
units, or 3-7 per cent. 


VENEERED ALUMINIUM.—The name “ Vendura ”’ 
has been applied to a new material which is now 
being made by Venesta, Ltd., of Vintry House, 
Queen Street Place, E.C.4. It consists of aluminium 
sheet with wood veneer cemented on to one or 
both sides and can be compared with plywood with 
@ centre ply of metal. The adhesion of the wood 
to the metal is exceptionally good. It is claimed 
that the material is capable of standing up to very 
severe conditions without detriment, that it is 
fire resisting, and that it combines many of the 
advantages of both wood and metal. It can be 
glued like wood and riveted like metal. ‘‘ Vendura ” 
is available veneered with various woods, among 
which are walnut, mahogany, oak and sycamore. 
It should have many uses, especially when curved 
wooden surfaces are required as it will bend to very 
small radii without difficulty. 


Britisa Digset ENGINE CaTALOGUE.—We have 
just received from the British Internal Combustion 
Engine Manufacturers’ Association, of 6, Grafton 
Street, London, W.1, a copy of the “ British Diesel 
Engine Catalogue.” It is published by Temple 
Press, Ltd., of Bowling Green Lane, London, 
E.C.1, price £2 4s., including postage, for overseas 
countries only, under the editorship of Mr. D. 8. 
Dodsley Williams, A.M.1.A.E., Editor of The Oil 
Engine and Gas Turbine. A volume of 294 pages, 
printed on art paper, with 560 illustrations in black 
and one of four other colours, along with 175 tables, 
it contains full descriptive and technical par- 
ticulars of some 2000 British-made, vertical and 
horizontal diesel engines, which have been designed 
for industrial, railway and mine traction, marine 
propulsion and marine auxiliary work. By means 
of a Lightning Index, compiled on a novel basis, 
immediate reference can made to different 
powers and engine speeds, in the various duty 
categories. After seeing what firms can supply 
engines of the power and speed required, it is 
possible by making use of the reference to the 
makers’ section of the catalogue to ascertain quickly 
full technical details of the engines. Particulars 
are also given of dual-fuel engines for use with oil 
or gas fuel. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of in thie column, are 
requested to note that, in order to make sure of their insertion, 

0; on, or 


the meeting is to be held should be clearly stated. 


Bradford Engineering Society 
minty. Nov. 24th.—Technical Bradford. 
dividual Motor Drives for Tenth’ Machinery,” 
G. H. Brook. 7.15 p.m. 


Diesel Engine Users Association 
ro ee Nov, 27th.—Caxton Hall, Westminster, S.W.1. 
actors Affecting Piston Temperature,” G. B. 
Fos 2.30 p.m. 


Tluminating Engineering Society 
Tuesday, Nov. 25th.—Lighting Service Bureau, 2, Savo; 
Hill, W.C.2. “ Recent Advances in the Physiology 
of Vision,” H. Hartridge. 6 p.m. 


Incorporated Plant Engineers 
Monday, Nov. 24th—Lzerps Brancu: Mines — 
ment, Ngee + Leeds. “ Air Conditioning,” 


7.30 
—CLaseow Brancx : Institution of 
Engineers and ebaiion me. | 39, rj “oe bank Crescent, 
“‘ Maintenance of Diesel Engines.”” 7 p.m. 

Institute of British Foundrymen 

Wednesday, Nov. 26th.—BrrmincHaM Brance: James 
Watt Memorial Institute, Great Charles ~ nye de Bir- 
t nm, » 


“ 


mingham. Graphite Formation in 


H. Morrough. 7.15 p.m. 
Institute of Marine Engineers 
Monday, Nov. 24th.—Junior Section : The Polytechnic, 
t Street, vem 1. “The Combustion Turbine,” 


Wedsaeday, Nov. 26th. Sonics Srcrton: Technical 
College, Cardiff. “Modern Alloy Steels,” T. E. 
Alker. 7.15 p.m. 

Institute of Metals 
oe. Nov. 27th.—James Watt Memorial Institute, 
Great Charles Street, Birmingham. Film on “Metal 
ive Coatings,” 


To-day, Nov. 21st.—The Royal phical Society, 1, 
Gore, 8.W." 7. “The Development of 
Shipborne Navi Radar,” R. F. Hansford. 


5.30 p.m. 
Institute of Refrigeration 
Thureday, Nov. 27th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, S.W.1. 
Thermometry and Gas Analys is : 
Recent Developments on Land and Sea,” R W. 
Griffin; and “Automatic Expansion Valves,” 
C. E. Stratton. 5.30 p.m. 
Institute of Transport 
To-day, Nov. 21st.—CarpirF-NEWPORT GRADUATES AND 
STUDENTS : Corporation Electricity Showrooms, 
Cardiff. ‘‘ The Development of Electric Traction,” 
F. J. Cunuder. 7.30 p.m.—ScorrtisH SEcrIon : 
North British Station lotel, Edinburgh. “ Social 
Problems in Medicine,” R. Fraser McKenzie. 
5.30 p.m.—TEEs-SIDE enideelh's Cleveland Tech- 
nical and Scientific Institution, Middlesbrough. 
“ Education,” H. F. Sanderson. 7 p.m. 
i vats .— LEEDS eg om AND STUDENTs : 
rt Department, “ The Wor 
Te Mote Bower De t,” F. E. Davies. 7 — 
Friday, Nov. 28th.—E. LANDS SECTION : Storia 
Station Hotel, Nottingham. Annual dinner and 
visit of President. 6.30 p.m.—NorTTINGHaM, 
GRADUATES AND STUDENTS: City Transport Offices, 
Nottingham. “A Customer’s Comments,” L. D. 
Holmes. 7 p.m. 
Institution of Civil Engineers 
Tuesday, Nov. 25th.—Great George Street, S.W.1. Joint 
meeting with the British Section of the Société des 
Ingenieurs Civils de France. “ Latest Develop- 
ments of Dams and Hydro-Electric Power Stations 
in France,” M. A. Coyne. 5.30 p.m. 
Thursday, Nov. 27th. —N.W. ASSOCIATION : Engineers’ 
Club, Albert S , M . Annual dinner. 
6.30 p. m.—BmMinoHaM me ree seam : The College, 





Loughborough. “The Application of Welding to 
B Construction,” R. G. Braithwaite. 7 p.m. 
Friday, ‘ov. 28th.—YORKSHIRE ASSOCIATION : en 


ws Victoria Station Hotel, Sheffield. “The om 
Frame Girder and its Analysis,” E. Light 


Institution of Electrical Engineers 
To , Nov. 2let.—MezasvuREMENTs SECTION: Savoy 
, Victoria Embankment, W.C.2. “ Iron-Loss 
Measurement by A.C. ae and Calorimeter,” 
J. Greig and H. on King ee eating: -E. CENTRE : 
STUDENTS’ SECTION : liege, Newcastle on 
Tyne. i, in Seen Lines,” T. W. 


Monday, Nov. 24th NE. CenTRE: King’s College, 
Newcastle on Tyne. Discussion on “ Practical 


7 p.m. 


ment, W.C.2. 
tions of Inductor Alternators,” J. 
5.30 p.m. 

Tuesday, Nov. 25th.—N. Miptanp CENTRE : Corporation 
Electricity Department, Whitehall Road, Leeds. 
“* Special ” Blectrical Requirements a . Viscose 
Rayon Factory,” C. F. Freeman. ? 

lasg “4 ror aimee teil Gl Fields 
Glasgow. “ Ultra in the Fie! 

of Measurement and ion,” Casson and 
F. H. Last. 6.30 p.m.—Lonpow STUDENTS : Savoy 
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Place, Victoria Embankment, W.C.2. ‘‘ Impulsing : 
The Heart of Automatic Telephony,” R. F. Howard. 


7 p.m. 
Institution of Mechanical Engineers 
To-day, Nov. 2\st.—Storey’s Gate, St. James’s Park, 
8.W.1. “ The Rocket as a Wee n of War in the 
British Forces,” Sir Alwyn D w. 5.30 p.m.— 
Scottish Branow: Royal Technical College, Glas- 
gow. Films, “ Stee’ ” (High-Quality Steels), 
and “ Mitia ” ay oom Ti Tools). Introduction 
and commentary b: - Stabler. 7.30 p.m. 
Monday, Nov. 24th.— omnes Branca: Royal Vic- 
toria Station Hotel, Sheffield. “The Rocket as a 
Weapon of War in the British Forces,” Sir Alwyn D. 


Ww. 7p.m. 
Thursday, Nov. 27th.—SouTHERN Branox: Municipal 
College, Portsmouth. ‘Feed Distribution and 


Hunting in Marine Water-Tube Boilers,” H. Hillier. 
6.30 p.m,—WEsTERN BRANCH : Royal | Naval Engi- 
poets Cubegs, Manadon, Plymouth. “ The Rocket 
eapon of War in the British Forces,” Sir 
Al D. Crow. 5.45 p.m. 
Fri ov. 28th.—_N.E. Brancu: Royal Station Hotel, 
ewcastle upon Tyne. Annual dinner. 6.45 p.m. 


Institution of Post Office Electrical Engineers 
Tuesday, Nov. 25th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
. “Hearing as an Essential Part of the Telephone 
Circuit,” D. McMillan. 5 p.m. 
Institution of Production Engineers 
To-da ey. Nov. 2lst.—E. Counties Brancu: Lecture 
all, Electric House, Ipswich. Presidential Address, 
J.B. Webster. 7.15 p.m. 
Saturday, Nov. 29th.—YorKsSHIRE GRADUATE SECTION : 


Great Northern Hotel, Leeds. ‘“‘ Plastics in Engi- 
neering,” J. Janker. 2.30 p.m. 
Institution of the Rubber Industry 
Monday, Nov. 24th.— MANCHESTER SECTION : ineers’ 
Club, Albert Square, Manchester. Talk on “ nt 


Visit to the U.S.A.,” J. H. Carrington. 6.15 p.m.— 

Leicester Section: Lecture Room, Colleges of 

Art and Technology. Discussion Group. 7 p.m. 
Institution of Structural Engineers 

Thursday, Nov. 27th.—11, Upper Belgrave Street, 8.W.1. 
“Constructional Features of eaford Power 
Station,” F. T. Bunclark. 6 p.m. 

Friday, Nov. 28th.—Mrptanp Counties Brancu : James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. Informal meeting. Discussion on 
“Problems of Unusual Character which Arise in 
Structural Design,” 6 p.m. 

Institution of Works Managers 

Monday, Nov. 24th.—Gtascow Branca: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elm- 
bank Crescent, Glasgow. “ Industrial Relations : 
ee Employees and the State,” M. Mac- 

7 


lachlan. 7 p.m 

Wednesday, Nov. 26th.—Waldorf Hotel, Aldwych, W.C.2. 
“Some American Impressions,” G. Chelioti. 
6.30 p.m: 

Junior Institution of Engineers 

To-day, Nov. 21st.—39, Victoria Street, S.W.1. “* Patents 
from 4 Layman’s Point of View,” L. H. A. Carr. 
6.30 

Friday, Nov. >. 28th. —39, Victoria Street, 8.W.1. “ Metal 


Spraying,” J. gr rel: Stiles. 6.30 p.m.—S. Mrp- 
LAND GROUP: Technical College, Luton. ‘“ Pre- 
cision Timekeeping,” A. E. Bowyer Lowe. 7.30 p.m. 
Manchester Association of Engineers 
To-day, Nov. 21st. ie pansy oe Albert Square, Man- 
Di ion on t and A 
tration,” opened by F.C. peg 6.45 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Nov. 28th.—Mi Institute, Newcastle upon 





Tyne. “Some Developments in Diesel Engine 
Design, ially Referring to Scavenging Prob- 
lems,” H. Pyk. 6.15 p.m. 


Royal Statistical Society 
Monday, Nov. 24th.—SuHerrizetp Group, INDUSTRIAL 
AppticaTions SEcTION: Room B.1, Department of 
Mechanical Engineering, The University, St. 


George’s oe Sheffield, 1. ‘* Examinations 
Examined,” F. C. Turner. 6.30 p.m. 
Society of Instrument Technology 


Tuesday, Nov. 25th.—55, Tudor Gardens, W.3. “ Elec- 
tronic Developments in Instrumentation,” D. 
Edmundson. 7 p.m. 

Stephenson Locomotive Society 

Saturday, Nov. 22nd.—Y.M.C.A., Albion Place, Leeds. 

“ Passenger Train Working from Hull,” W. B. 


Yeadon. 2.30 p.m. 

Saturday, Nov. 29th.—L.M.S. Offices, 302, Buchanan 
Street, Glasgow. ‘‘ American Railroads,” J. Smith. 
3 p.m. 


West of Scotland Iron and Steel Institute 
To-day, Nov. 2\st.—39, Elmbank Crescent, Glasgow. 
** Selection and Use of Steels for Steam Turbines,” 
C. Sykes. 6.45 p.m. 
Women’s Society 
Saturday, Nov. 29th.—LonpoN Brancu : 
Lyons and Co., Ltd., Cadby Hall, W.14. 


Visit to J. 
10 a.m. 





Contracts 


A contract for the widening and strengthening of 
the bridge carrying the London-Carlisle trunk road 
over the London, Midland and Scottish Railway’s 
Trent to Weston line at Castle Donington, Leicester- 
shire, has been placed with Fletcher (Contractors), 
Ltd., Mansfield, Notts. The work, which will cost 
£18,000, involves the widening of the bridge from 
35ft to 100ft to accommodate dual carriageways, 
each of two lanes, with footpaths and cycle tracks, 


Nov. 21, 1947 


Personal and Business 


Mr. STerHEN Furness has been elected 2 nemby, 
of the Tees Conservancy Commission, 

Mr. Pamir N. Wricut has been appointed , 
director of the Butterley Company, Ltd. 

Mr. J. F. Stantey, M.L.E.E., has been «pointe 
assistant technical director of the British S tandands 
Institution. 

Mr. G. Dopson-WeELLS has been appoints 
Acting Chief Public Relations and Publicity Offiog, 
London Transport. . 


Mr. Matcotm Brown has resigned form. the 


boards of Andrews Toledo, Ltd., Darwins, |.td, » and 
their associated companies. 
Mr. B. N. MacLarry, M.LE.E., has bee 


appointed deputy engineer- «7 -chief of Marconj’s 
Wireless Telegraph Company, L 


Mr. C. H. Fiser has been appointed director 
of ig | Vauxhall Motors, Ltd., in succession ty 
Mr. R. A. Davis, who has resigned. 


Mr. P. W. Dunn has been elected Chairman, anj 
Mr. G. W. Tookey and Mr. 8. J. Crispin have bee, 
elected Vice-Chairman of the Junior Institution of 
Engineers. 


Mr. G. Weston, B.Sc., A.M.LE.E., has been 
appointed an assistant technical director of the 
British Standards Institution, and is now rospons. 
ible for the work of twelve of the engineering 
sections. 


Dr. W. J. Kearton, M.I.Mech.E., A.M.1.N.A. 
has been appointed to the Harrison Chair of 
Mechanical Engineering in the University of 
Liverpool, vacant through the retirement of 
Professor G. E, Scholes. 


Major Harry Riciiarpson has been appointed 
chairman of the London Power Company, Ltd., in 
succession to the late Earl of Lytton. Mr. Clarence 
Parker has been appointed deputy chairman and 
Sir John Dalton has been appointed a director of 
the company. 


Tue Hunstet EnGrine Company, Ltd., announces 
@ special spare: policy to cover quickly and econo- 
mically the requirements of all the 377 “ austerity 
tank” six-coupled shunting locomotives built to 
Hunslet designs during the war years to the order 
of the Ministry of Supply. 


DEWRANCE AND Co., Ltd., announces that Mr, 
H. Newman ha; been appointed chief drauzhtsman 
in succession to Mr. F. Rolingson, who has retired. 
The company announces also that Mr. W. L 
Ferguson, 1, Warkworth Terrace, Tynemouth, 
Northumberland, has been appointed representative 
for the north-eastern area. 


THE Brrrish TRANSPORT COMMISSION announces 
the following appointments :—Mr. J. H. Brebner, 
chief public reiations and publicity officer; Mr. 
A. E. Sewell, charge; adviser; Mr. 8. B. Taylor, 
deputy secretary ; Mr. F. Gilbert, assistant secre- 
tary, staff and establishment section; and Mr. 
M. R. Bonavia, assistant secretary, development 
and works section. 


Tae Barrish Evecrriciry AUTHORITY has 
xinted Mr. C. W. Marshall, B.Sc. (Eng,), 
M.I.E.E., as Deputy Chief Engineer (Research). 
Mr. Marshall is tifty-seven years of age, and has 
been, since 1927, Technical and Research Engineer 
to the Central Electricity Board. The Authority 
also announee3 the appointment of Mr. W. Usher as 
Deputy Legal Adviser. 


Mr. Asutry 8S. Warp has relinquished the 
chairmanship of Lowmoor Be3t Yorkshire Iron, 
Ltd., and Mr. G. Wood has been appointed to 
succeed him. Mr. C. L. Fry and Mr. W. W. Hickman 
have been elected directors of the company, and 
Mr. Fry and Mr. R. Stubbs have been appointed 
joint managing directors. Mr. G. F. Hanson has 
been appointed works manager. 


AMALGAMATED RESEARCH AND DEVELOPMENT 
Company, Ltd., has been formed to carry out 
research and development work. The scope of 
its work is not to be limited to any one particular 
trade. The directcrs are Mr. R. P. Fraser, the 
Hon. A. C. Geddes, Mr. C. L. Hill, and Mr. J. M. 
Hopkinson, and the offices of the new company 
are at 32, Duke Street, St. James’s, 8.W.1. 


Sr Cuares Exus, F.R.S., President and Chair- 
man of Courivil of the British Coal Utilisation 
Research Association, has announced tho following 
new titles for the directorate of the Association :— 
Dr. D. T. A. Townend, Director-General ; . 
D. H. Bangham, Director of Research Laboratories ; 
Dr. E. G. “Ritchie, Director of Engineering Labora- 
tories; Mr. J. 8S. Hales, Director of Domestic 
Appliance Laboratories ; and Mr. H. T. Hathaway, 
Secretary and Finance Officer. 
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A Seven-Day Journal 


Payment by Results in Building and 
Civil Engineering 
Tue Ministry of Works has published, through 
HM. Stationery Office, an historical record 
ofthe application of the “‘ payment by results” 
gheme operated under the Essential Work 
(Building and Civil Engineering) Order, 1941. 
The scheme was introduced, it may be recalled, 
by the Government in July, 1941, as a means 
of speeding production in the wartime building 
and civil engineering industries. This wartime 
scheme was applied on all sites scheduled under 
the Essential Work Order, and during the six 
years in which it operated covered the bulk 
of the Government’s wartime building pro- 
e, which cost about £2,000,000,000. It 
included the construction of ordnance factories, 
camps, airfields and runways, the “ Phoenix” 
and “ Beetle * components of the Mulberry 
harbours, the ‘‘ Fido ” and “‘ Pluto ” projects, 
and also the preparation of permanent*housing 
sites and the erection of various types of tempo- 
house. With the withdrawal of the 
Rssential Work Order in March last, the 
Government scheme ceased to operate. The 
report now published summarises the main 
principles under which the scheme was worked, 
and includes chapters dealing with the problems 
encountered and methods adopted on building 
sites to overcome difficulties, both from 
the employers’ and operatives’ viewpoints. 
Observations are also made on the general 
effects of the scheme on output and cost and 
site organisation, on the quality of the work, 
and the extent to which it was possible to 
apply the bonus scheme on average building 
and civil engineering sites. The general con- 
dusions indicate that the payment by results 
scheme was efficient in achieving its object of 
speeding production ; that substantial savings 
in cost were made in many cases even if the 
final labour cost was not, in general, less ; that 
the general level of the basic outputs was 
reasonable for the conditions under which 
much of the work was done ; and that there is 
no evidence that the scheme adversely affected 
the quality of the workmanship, provided that 
supervision was adequate. 


The British Hydromechanics Research 
Association 


Tue first ordinary general meeting of the 
recently formed British Hydromechanics Re- 
search Association was held in London on 
Wednesday last. This Association, it is stated, 
has been constituted for the purpose of co- 
ordinating research activities in mechanical 
engineering hydraulics in this country, and it is 
felt that it can fulfil a useful function by pro- 
viding information leading to the improvement 
of the design and performance of hydraulic 
plant. The activities of the Association include 
the collection of problems which have to be 
investigated, the collation of existing informa- 
tim and research literature on the subjects 
under review, and the organisation of the 
necessary research work involved. To enable 
research work to be undertaken with the 
minimum of delay, the Association’s intention 
is to have the practical work carried out for the 
present in university and technical college 
laboratories. The Association is to work very 
closely with the Hydraulic Machinery Com- 
mittee of the Mechanical Engineering Research 
Board, and will thereby form a liaison between 
the Board and the manufacturers of hydraulic 
equipment, consulting engineers and users. A 
preliminary review of subjects for research has 
already been undertaken, and includes matters 
dealing with fundamental research on the flow 
of liquids within enclosed boundaries, as well 
48 applied research problems of special interest 
to designers and users, the object being the 
Improvement in performance of turbines, 
pumps, valves and other hydraulic machinery. 
Itis not proposed to deal with such subjects as 
coast erosion, flow of water in tidal estuaries and 
similar matters which are being undertaken by 
‘special branch of the Department of Scientific 


and Industrial Research. As full use will be 
made of the Mechanical Engineering Research 
Board’s establishment when it is completed, 
the Association does not contemplate construct- 
ing its own laboratory. For the present, 
Messrs. Peat, Marwick, Mitchell and Co., 94-98, 
Petty France, London, 8.W.1, are acting as 
Secretaries to the Association. 


Southwick “B” Power Station 


THE site selected for Brighton Corporation’s 
Southwick “‘ B” power station was the scene 
of a brief ceremony on Tuesday, November 
25th, when the Mayor of Brighton, Councillor 
P. F. Friend Jones, inaugurated the driving of 
the first pile for the foundations. A total of 
approximately 4500 piles, with an average 
length of 55ft, will be required for the piled 
raft supporting the power station building, 
which will be 900ft long by 350ft wide, with a 
350ft chimney at each end. The turbine house 
will be a reinforced concrete frame structure 
with brick filling, while the boiler-house will be 
a steel-frame building with brick filling. 
Southwick “‘ B” power station is designed for 
an ultimate capacity of 315,000kW, made up 
of six 52,500-kW turbo-alternator sets with 
their associated boiler plant. Half of this total 
is the subject of a current direction by the 
C.E.B., and the plant, which is due to be 
installed and commissioned by the winter of 
1950-51, will consist of three three-cylinder, 
52,500-kW, 3000 r.p.m., Richardsons, West- 
garth turbo-alternator sets and six 320,000 Ib 
per hour Babcock and Wilcox pulverised fuel 
boilers with dust extraction plant involving 
mechanical collectors and electrostatic pre- 
cipitators. The steam conditions at the turbine 
stop valves will be 900lb per square inch 
pressure and 900 deg. Fah. total temperature. 
The consultants for the foundations and build- 
ings are L. G. Mouchel and Partners, with Mr. 
J. H. Somerset as consulting architect, and the 
contract for the piling work has been placed 
with Holloway Brothers (London), Ltd. Sir 
William Halcrow and Partners are the con- 
sultants for the circulating water system, 
harbour works and roads. The mechanical and 
electrical plant will be the particular responsi- 
bility of Mr. Hubert Pryce-Jones, who, as 
chief engineer, will direct the construction of 
the station which he designed. 


The British Standards Institution 


A MESSAGE has recently been addressed to 
all members of the British Standards Institution 
by Lord McGowan, the President, drawing 
attention to the important contribution which 
the Institution can make to increased production 
for export. British Standards, Lord McGowan 
points out, are only produced with the consent 
of all interested parties, including both users 
and producers. The message goes on to say 
that the Institution’s fifty Industry Standards 
Committees, with the assistance of their 1500 
technical committees, have been asked to re- 
examine existing British Standards from the 
point of view of their application to the sale of 
British goods overseas. The committees have 
been invited, in particular, to direct their 
attention to reasonable reduction in numbers of 
types and sizes of products; reassessment of 
standards and methods of determining con- 
formity with them ; and comparative examina- 
tion of the scopé of British and overseas 
standards. Lord McGowan urges manufac- 
turers in this country to study for themselves 
the standards of overseas countries to ensure 
that they are offering suitable goods to overseas 
buyers, and to those entering the export field 
for the first time, he recommends the study of 
the British Standard Packaging Codes. Finally, 
Lord McGowan asks members of the B.S.I. to 
do their best to secure in this country and over- 
seas the maximum use of British Standards, 
adding that the Institution is a unique organisa- 
tion which is at the disposal of British industry, 
and is one which can render a great service ini 
the present time of emergency. 


The Dutch Motor Liner 
“Willem Ruys ” 


THE new 21,300 gross ton motor passenger 
liner ‘“‘ Willem Ruys,” which has been built 
by the Royal de Schelde Company, of Flushing, 
for the service of the Royal Rotterdam Lloyd 
line, between Europe and the Far East, under- 
went successful trials during the period Satur- 
day, November 15th, to Tuesday, November 
18th. In the course of progressive speed trials 
run on the Talland Mile, West Looe, a speed of 
24-6 knots was attained. This fine ship takes 
her name from the founders of the line and 
specially from Mr. Willem Ruys, the son of 
Mr. B. E. Ruys, who was imprisoned by the 
Germans during the occupation of the Nether- 
lands, and was shot as a hostage. Already 
well advanced when Holland was overrun, 
work was slowed down, and the ship has now 
been completed, full advantage having been 
taken of the time to incorporate all the latest 
improvements. With a length overall of 
609ft 10in and a beam of 82ft, she has a measure- 
ment of 21,300 gross tons and a deadweight 
carrying capacity of 7500 tons. She is designed 
to carry 830 passengers, in four classes— 
first class, 334 ; second class, 301; third class, 
109, and fourth class, 86. The designed service 
speed is 21 knots. The propelling machinery 
is probably the largest geared oil engine installa- 
tion afloat. It comprises eight single-acting, 
two-stroke Sulzer engines, running at 215 r.p.m., 
and driving the twin propeller shafts at 120 
r.p.m. through electro-mechanical slip couplings 
of Swedish design. The main engines were 
built in Flushing and Winterthur, and the total 
power developed is over 30,000 s.h.p. Most of 
the auxiliary machinery is electrically operated, 
and power and lighting are supplied by three 
oil-engine-driven generator sets, and one turbo- 
generator set. We hope to describe and illus- 
trate this interesting vessel in a forthcoming 
issue. 


Steel Priorities 


THe Paymaster-General, Mr. Marquand, 
made a statement in the House of Commons, 
on Thursday of last week, regarding “ selective 
priorities’ in steel supplies. He said that 
early this year a special priority was given to 
the requirements of programmes which were 
contributing to the expansion of fuel and power 
resources. It involved the grant of special 
priority symbols for the whole of the approved 
steel requirements for those programmes, and 
those-requirements absorbed a large proportion 
of all steel available. It was now necessary, 
Mr. Marquand continued, to assure supplies 
of steel, as far as possible, for programmes 
which contributed to exports or—like agri- 
culture—to the saving of imports. To add the 
whole of those large programmes to the existing 
priority programmes would create a position 
in which the priority element in steel would 
exceed the non-priority element with the 
result that the priority label would tend to 
become meaningless. The machinery for the 
allocation of steel was now being reviewed, 
Mr. Marquand explained, with the object of 
ensuring that deliveries of steel more closely 
matched allocations. Thus, it would become 
possible to reduce gradually bulk priority 
authorisations without detriment to the carry- 
ing out of the programmes concerned. Mr. 
Marquand then announced that it had been 
decided to introduce a strictly limited system 
of selective priorities by means of which depart- 
ments responsible for the existing priority 
programmes or for export or import-saving 
programmes would be able to authorise the 
use of the priority symbol to a very limited 
extent and in specific cases where essential 
production might be held up for lack of parti- 
cular quantities or qualities of steel. He empha- 
sised that as soon as the scheme was in opera- 
tion, priority ‘in supply of steel would apply 
only to orders authorised on a form bearing the 
initials: P.M.b. 








MATHEMATICAL CONSIDERATIONS 
is generally accepted that the precise 
calculation of tides in new channels is 
difficult. In the first part of this article an 
attempt is made to show the truth of this 
statement. In the second part a simple 
analogy from which elementary tidal calcula- 
tions can be made is explained. This leads 
in the third part to electrical experimental 
solutions. For the deduction of the formule 
see the bibliography at the end of the article. 
from some early attempts to solve 
the problem of tides in a network of channels, 
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Analogy between Tides and A.C. 
Electricity 


By Dr. JOHAN VAN VEEN* 
No. I 


h=depth of channel section at any 
moment. 
t=time. 
g=gravitational acceleration. 
=stream breadth in cross-section. 
H=depth below mean level. 
k=linear resistance coefficient (constant). 
These equations, which have to be used 
together, start from the idea that two 
sinusoidal waves run in opposite directions 
at the same time. No attempt will be made to 
explain them here—the explanation can be 
found in detail in the book of the Zuiderzee 
Committee!, of which 
Lorentz was chairman. 
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It took eight years’ 
mathematical calcula- 
tion to solve the pro- 
blem of the Zuiderzee 
tides with these form- 
ule. 

The simplifications 
which had to be 
accepted were the 
sinusoidal tidal waves 
and a linear relation 
between stream vel- 
ocity v and friction R, 

R,ockv. 

The right relation- 

ship is, however : 
Reav?/C, 


where C=Chezy’s con- 
stant. 

By assuming the 
total amount of work 
ot both R, and R per 
tidal period to be the 
same, Lorentz could 
keep his results within 
bounds while keeping 
his equations linear 
and therefore solvable. 
In practice his ideas 
proved to be right. The 
tide after the enclosure 
of the Zuiderzee in- 
creased as was cal- 
culated, while the 
currents in the Frisian 
inlets increased by 


ee about 20 per cent as 
emed a. predicted by  cal- 
Schelde culation. Superficial 





reasoning might have 
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FiG. 1—TIDAL NETWORKS 


Professor H. A. Lorentz, of Leiden, in 1918 
was the first to introduce two practical and 
scientific formule : 
ds/0x—=—Boh/ét (continuity 
equation) . (1) 
l/gbH . 28/0t=—dh/dx—ke/bH 
(dynamic equation) . (2) 
where 
s=flow through cross-section in cubic 
metres. 
xz=distance along axis of tidal channel. 
B=breadth of river at mean level= 
capacity or fill breadth. 


* Rijkswaterstaat, Tidal Research Bureau, Holland. 





G led to the faulty 
conclusion that these 
currents would have 
weakened after such a 

large area of the tidal basin had been cut off. 

The Lorentz equations could not be used 
with exactness in tidal river mouths because 
of the slope which the river discharge creates 
in them and upon which the tidal wave 
travels. An extension to these equations 
was made by Dr. J. P. Mazure, engineer of 
the Zuiderzee works, which resulted in the 
following formule :— 
de/da=—Boh/at . . . (3) 
dz/0x= —1/9f . 08/0t+-8/gf*[ Of /Ot + bdh /dt} 
+<8*/gf? . 0f/dx—lels/C?f#R . . (4) 
where 





IH. A. Lorentz, Verslag van de Staatscommissie 1918 
iting van de Zuiderzee, Den Haag, Algemeene 
, 1926; 336 pp.; 61 fig. 
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z=height of water level above meq, 
level. 
f=area of cross-section. 

Isl=flow regardless of direction. . "Thy 
other symbols have the same meapj 
as before. 

Again, these formule are for purely giny. 
soidal tides and also with the linear relation. 
ship R,akv. Recently Mr. H. J. Strobang 
of the Rijkswaterstaat improved this metho; 
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FiG. 2—RELATION BETWEEN DEPTH oF 
CHANNEL AND CONDUCTANCE 


so that M,, M,, ¢@. . . sinusoids (the 
constituents of the vertical tide) can be 
calculated with high accuracy. 

For still greater accuracy the Tidal 
Research Bureau of the Rijkswaterstaat 
developed a third set of formule, generally 
referred to as the exact ones. They are, of 
course, not quite exact. By using the Fourier 
series the mathematician, Dr. J. J. Dronkers, 
brought in the quadratical relation Ra’ 


and the natural non-sinusoidal tides. Thes 
exact formule are : 
oh 2B de x*B 0's 
8,=8+ Baz + SCapeh® Ot + Sbgh an (5) 
Islex 2 08 dho 2B 
W=h+ capa + Goho ‘ 7 a Isl vy ss Om, 
dh (b+B)c Bat dh 
Ot * Bghe® ' Qbgh.* at 
B*x3 (> 8 ai (6, 
= 30% A\ FD 
where 


h,=depth at beginning of channel section. 
and 
h!=depth at end of channel section. 


The calculations with these formule pro. 
ceed from hour to hour throughout the tidal 





Qs 
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FiG. 3—SIMPLE APPLICATION OF KIRCHHOFF'S 
Laws 


phase. A “starter” is needed to begin the 
calculations. Usually the results of calcula- 
tion by formule (1) and (2) or (3) and (4) are 
used as a “ starter.” 

It will be clear from this that much work is 
needed to solve a tidal problem by any of the 
methods given above. As every channel 
section has two equations and a network often 
has twenty or thirty channel sections (% 
Fig. 1), for each problem forty or sixty 
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tions have to be solved. Each scheme 
may need thirty different calculations, so 
that for some projects 300,000 man-hours of 
gloulation for tides alone must be faced. 
years of solving such calculations 
has shown that the theory of tides can be 
mastered, but that the application of such 
methods is very arduous. Readers who may 
he interested in this problem should refer to 
the bibliography at the end of this article. 


Tur ANALOGY 


In the latest development there is a return 
tosimplicity by the use of electrical methods. 
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Fic. 4—FiLt. AREA 


Perhaps this should have been the original 
approach. The laws of Nature are often 
simple if solutions of extreme exactness are 
not sought. Intricate formule are not for 
planners. Civil engineers should apply easy 
and quick formule for tides. If ultimate 
exactness is needed for the final plan a trained 
mathematician can do the job, or electrical 
imitation can be made. 

The main conceptions of the analogy useful 
for gaining fundamental tidal information are 
as follows :— 

(1) Direct Currents —A non-tidal river, 
flowing in one direction only, can be com- 

to an electrical conductor through 
which direct current is fed. 

(2) Alternating Current.—A tidal channel 
in which the ebb and flood streams go to and 
fro resembles an electrical conductor through 
which alternating current pulsates. 

(3) Tidal River Mouth.—A channel serving 
the outflow of a river as well as the tide is 
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MOTIVE-AREA 
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though the area of the first is double that of 
the second. When a channel is deepened to 
twice the original depth the conductance 
becomes three times greater (see Fig. 2). 


(5) Resistance.—A channel has a resistance 


in the same way as a conductor. This is pro- 
portional to the length of the channel! or con- 
ductor and is reciprocal to the conductance. 
For a river section of 1m length engineers 
use the expression R=1 /bh3/2, 

(6) Potential.—In electrical science poten- 
tial means the energy above some initial 
datum—the earth. In hydraulics we might 
call the height of a water level above the 
initial plane—the mean sea level, for instance 
—the potential. The expression ‘“ potential 
difference ”’ is the hydraulic ‘‘ head,”’ #.e., the 
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@ gradient a, and a resistance 1/Cbh*/?, we 
get the well-known Chezy formula for wide 
channels : 


Q=Cbh3!?4/a. 


This formula applies to simple rectangular 
channels. For trapezoidal channels the 
formula reads : 


Q=00VRa , 


where @ is the area and R is the hydraulic 
radius of the cross-section. C is the well- 
known constant, with a value of about 40 
or 60 in metric units. 

(9) The Laws of Kirchhoff for Direct 
Currents.—At a junction of two ordinary 
rivers (Fig. 3) the total flow per second in the 


FiG. 6—-KIRCHHOFF’S LAWS AND MOTIVE AREA 


difference in height of the water surface at 
two different points of a river. The term 
“ potential gradient ”’ means slope. 

(7) Motive Power.—The motive power of 
river streams is gravitational, expressed in 
terms of “slope” or hydraulic gradient. 
Also, the tidal streams of tidal inlets are 
promoted by the force of gravity. The moon 
and sun create the rise and fall of the tides in 
the ocean but we can accept the movement 
of the tides at the river entrances as the 
starting point for our considerations. All 
that need concern us in this matter is the 
fact that the vertical movement of the sea 
level at the river entrance creates changing 
slopes and these slopes cause the current to 
run in or out. A theory exists which con- 
siders tides as the resultant of waves pro- 
ceeding and then being cast back; that is, 
as two waves moving in opposite directions. 
This theory is often used in mathematics and 
is also valid. There is no essential difference 
between this view of 
the problem and the 
more simple consider- 
ation of a single wave 
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three channels must obey the equation 
2:=92+ 93. 

When there is an island in a river the 
potentials along both branches must be the 
same. Therefore, a,/;=a,l,, if a, and a, are 
the slopes and /, and /, are the lengths of the 
two branches. It is quite easy to calculate 
the currents in these branches with the two 
formule of Kirchhoff and Chezy (or Ohm’s) 
Law. 

(10) Kirchhoff Laws for Alternating 
Currents.—In electricity the simple laws of 
Kirchhoff hardly change when alternating 
currents are considered in place of direct 
currents. The same is true in hydraulics, but 
it must be noted that measurements never 
can be made at the exact junctional point. 
A certain area Z (the fill area) remains 
between the lines of measurement; this 
area is shown hatched in Fig. 4. For 
each tidal period our first law of Kirchhoff 
therefore becomes Q,=Q,+Q,+2ZA, when 
the tide comes from the right and A is the 
tidal amplitude. -When the tide comes from 
the left we get Q,=Q.+Q,—2ZA. The Q’s 
are the sums of ebb and flood per cycle. The 
factor 2 is for filling plus emptying. 

If we try to check these simple formule 
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FIG. 5—-DISCHARGE AND MOTIVE AREA 


analogous to a conductor fed with direct 
current at one end and alternating current at 
the other. 

(4) Conductance—As a thick wire has 
more conductance than a thin wire, so a river 
or channel with a large cross section has 
more conductance than a smaller river or 
channel. The hydraulic conductance for a 
rectangular cross section is proportional to 
the 3/2 power of the depth h, and is directly 
proportional to the breadth 6. For such 
4 cross section engineers use the expression 
conductance=2bh?"*. Conductance is in- 
fluenced more by depth than by breadth. 

cross section of 8001m has the same 
conductance as a cross section 100x4m, 


\ te <a entering the channel 
mouth and creating 
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movement of the water in or out of the river 
by reason of the changing gradients imposed. 

(8) Ohm’s Law.—The simple relation which 
exists between potential, resistance and a 
continuous current is electrically expressed 
in Ohm’s Law: J=H/R. That is, for a con- 
ductor of unit length, the current is propor- 
tional to the potential drop and the con- 
ductance. In hydraulics the law is similar 
except for the root sign. 


Vhydraulic gradient 
resistance 





Current= , referred to 





as Chezy’s Law. 
With a current Q (cubic metres per second), 





FiG. 7—HYDRAULIC ANALOGUE OF SELF INDUCTION 


we find they differ from nature, because of 
the currents going from branch 2 into branch 
3 and vice versé wheh the tide turns. This 
is due to the difference in phase of the two 
streams in the two branches. The same 
occurs with electrical currents. When the 
phase differences are large we must not 
neglect these “‘ corner ”’ currents. 

Kirchhoff’s second law for alternating 
currents means that there is one tidal wave 
at A and also one tidal wave at B (see Fig. 6a). 
The propagation of the tide is such that the 
time of propagation along both sides of an 
island is the same. The theory that the 


propagation is proportional to Vgh is not 
considered here, since it is important to 
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remember that this theory is only true when 
two opposing sets of tides are considered. 

If the tidal graphs A and B are drawn on 
the same time axis (Fig. 6b), the vertical 
distance at a given time is a,5,, and this is 
the head between A and B if the distance 
between these two points is not too great. 
Later on the head is negative, t.¢., bya. 
The negative is the ebb-head while the 
positive head a,b, is the flood-head. Near 
high and low water the heads become zero 
temporarily. When the tidal line B is 
subtracted from the tidal line A and both 
are sinusoids, there remains a new sinusoid, 
differing about 90 deg. in phase with the 
tidal lines. This sinusoid can be referred to 
as the “ head graph ” between A and B. 

The area of thé “head graph” is called 
the motive area. In Fig. 6b this area is 
hatched vertically. With tides (or alternat- 
ing currents) the motive power is not con- 
stant, but sinusoidal. The motive area for 
any channel is an important factor. We 
can obtain it by measuring the tidal curves 
at both ends of the channel section on an 
exact time basis. The tide-recorder clocks 
must keep exact time if we are to rely on 
the motive areas deduced from measure- 
ments taken by such tide gauges ; a minute’s 
discrepancy may be too much. 

It will be apparent that there is a very 
close relationship between the velocity of 
propagation of a tide and the motive area. 
It should be understood that our velocity 
of propagation is not proportional to V gh, 
but that it is, by our definition, the natural 
propagation velocity obtained from tidal 
measurements. 

If the total flood running throagh a section 
of tidal channel is f and the total ebb is e, 
it follows that the total flow per tide through 
the cross-section is Q=f+e (Fig. 5). 
The same is the case with the motive areas, 


M 43=My+ Me. 


If there is a river discharge we obtain 
figures as indicated by the curves (5, c and d) 
in Fig. 5. The ebb quantity increases while 
the flood quantity decreases, when the river 
brings down more upper water. Making P 
the river discharge per tidal period (44,700 
seconds) the following relationship holds : 


Q=e+f 

P=e—f 

e=4(P+Q) 

f=1(Q—P) 
In the same way : 


M,=M.+My 
M,=M.—My; 
Me=3(Mp+M,) 
M;=3(M,—Mp) 


Far from the sea there will be no flood. Then 
the curves of the currents and motive forces 
become as shown by the curves (c) and (d) 
in Fig. 5. The tidal cycle must be retained 
in all definitions. 

(11) Self-Induction.—In the theory of a.c. 
electricity the conception of self-induction 
and power factor is important. If J,, repre- 
sents mean current, £,, represents mean 
electromotive force and R,, resistance (the 
current and voltage wave-forms being 
sinusoidal), then 


Im=Em cos ¢/Rm. 


In this expression ¢ denotes the angle of lag 
and cos ¢ (the power factor) takes into 
account the effect of self-induction. A 
typical value for cos ¢ might be 0-9. 

What is the hydraulic analogue to self- 
induction ? It is the inertia of the water 
masses which prevent these masses ceasing 
to flow as soon as the slope reaches zero. 
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Also the maximum flow is not attained when 
the maximum slope occurs, but after a phase 
delay of ¢. In the science of tides there is 
the same angle of lag as there is in electricity. 
Usually the value of the factor Vcos ¢ is also 
about 0-9 in channels. In open seas it is 
much less, because of the huge masses and 
low friction. 

The relation between the tidal curves 
(vertical tide a), the curve of gradient or 
slope (motive curve a), and the stream curve 
(horizontal curve 8) in a particular cross- 
section of a river mouth is shown in Fig. 7. 

The slope line a passes the axis or zero 
line at or near high and low water and reaches 
its maximum at A,, A, and A,—where the 
a line (or vertical tide) is zero. The stream 
line s lags ¢ behind the a line. 

This important relationship, as typified 
by Fig. 7, is to be found in every elementary 
book on electrical science. It should appear 
in all books dealing with the science of tides. 
The simple relationship between a,, a and 8 
must be clear to any engineer dealing with 
tidal rivers and estuaries. When there is a 
slope in the H.W. line in a channel, the 
difference in phase of the a and a lines is not 
exactly 90 deg. 

(12) Ohm’s Law for Tidal Currents.—The 
formula J,,—Z,, cos ¢/R,, for a complete 
cycle of electrical current has the following 
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formula as its equivalent for a cycle of tiga) 
currents : 
Q=Ombmhm? "V am T cos ¢. ) 
The deduction is analogous to the clectricg) 
equivalent when the Lorentz constant jy 
used. Here the use of C necessitates dedy. 
tion, partly by analogy. This is not merely 
introducing a factor of self-induction jnty 
the Chezy formula ; the new formula is meant 
for a complete cycle of T’'=44,700 seconds, 
Therefore the quantity a,,7' is not a certaiy 
angle or slope but a motive area, or rather g 
mean motive gradient. If the motive area be. 
tween two stations is M and the distance jg | 
then the motive gradient per cycle is M/l and 
M 
mn 44,7001 

Further, the mean breadth of the wetted 
area of the channel is },,, while h,, is the 
mean depth during the cycle. If an attempt 
is made to check this new formula by means 
of total flow measurement and by measuring 
the motive gradient as accurately as possible, 
it will be found that it gives accurate results, 
The value of ¢ can be roughly obtained by 
measuring the time between high water and 
the following slack water, or the time 
between the point of low water and the 
following slack water. It should be noted 
that the formula is for a single profile 
only, not for a channel section. 


(T'o be continued) 
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{ igena remainder of Wednesday morning’s 
session was devoted to a joint discussion 
on the following papers :— 


BRITTLE FRACTURE IN MILD STEEL 
PLATES 


By W. Barr, A.R.T.C., F.I.M., and ConsTaNce 
F. Trerer, M.A., D.Sc. 


SyYNopsis 


The temperature range of transition from tough 
to brittle fracture of mild steel plates of different 
carbon and manganese contents was determined 
by means of notched-bar impact, notched bend, 
and notched tensile tests. The results obtained 
by each of these tests were in good agreement, 
except that for very soft steels the notched tensile 
test gave a lower transition range than the other 
two tests. 

It was found that the transition range is raised 
by an increase in the ferritic grain size, by an. 
increase in plate thickness, and by slow cooling 
after normalising. It was also found that a high 
notched-bar impact value may be accompanied 
by a fracture which is mainly cleavage. 

Tentative conclusions, subject to confirmation, 
have been reached that the effects of plate thick- 
ness and slow rates of cooling in raising the transi- 
tion range are reduced in mild steel plates with 
higher manganese contents. 


EFFECT OF THE MANGANESE/CARBON 
RATIO ON THE BRITTLE FRACTURE OF 
MILD STEEL 


By W. Barr, A.R.T.C., F.I.M., and A. J. K. 
Honeyman, B.Sc., F.I.M. 


Synopsis 


A series of four mild steels was made in which 
the only significant variable was the manganese/ 
carbon ratio. The residual elements were low and 
the tensile strengths were approximately the 
same for each steel. The notched-bar impact 
properties of these steels in the annealed and 
in the normalised conditions have been determined. 
It was found that increasing the manganese /carbon 
ratio lowers the range of transition from tough to 
brittle fracture, increases the impact values at 
all temperatures, and tends to result in finer 
McQuaid-Ehn and ferritic grain sizes. A practical 
recommendation is made that for structural 


steels for shipbuilding purposes, the manganese/ 
carbon ratio should be not less than 3-0. 


SOME FACTORS AFFECTING THE NOTCHED. 

BAR IMPACT PROPERTIES OF MILD STEEL 

By W. Barr, A.R.T.C., F.I.M., and A. J. K. 
HoneyMan, B.Sc., F.I.M. 


SyNopsis 

Work carried out to confirm and extend con- 
clusions stated previously by the authors on the 
influence of carbon and manganese on the notch 
sensitivity of mild steel is described. Steels were 
made to carefully controlled compositions and their 
structures and impact properties in the normalised 
and annealed states were determined. It was 
shown that increasing the carbon content raises 
the transition range and lowers the impact values 
of steels in the normalised condition, while increase 
of manganese content has the opposite effect. 
It was confirmed that an increased manganese/ 
carbon ratio tends to give a steel with a finer 
McQuaid-Ehn grain size and a finer structure in 
the normalised condition. A comparison of steels 
made with and without a grain-controlling addition 
of aluminium showed that the manganese/carbon 
ratio may be as effective as grain-size control in 
reducing notch sensitivity. A study of the relation- 
ship between the notched-bar impact value and the 
degree of cleavage in the fracture showed that the 
latter is not the best criterion by which to judge 
notch sensitivity. Material which gives a pre- 
dominantly cleavage fracture will be satisfactory 
in service, provided that an appreciable amount of 
energy is absorbed before a crack is initiated. 


Introducing the papers, Mr. Barr explained 
that the origin of all this work was the 
failures that were experienced with the 
American “Liberty” ships during the 
war. 


DISCUSSION 


Mr. H. H. Burton (English Steel Corpora 
tion) remarked that the only heat treatment 
that had been considered—and this might 
be for reasons with which he was not familiar 
—was normalising. Those who had done 4 
lot of work on some of the higher manganese 
pearlitic steels in which the manganes 
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might be up to 1-5 per cent, and generally 
gave remarkably good impact tests, knew 
that in general a quite reliable method of 
increasing the impact in steel was to temper 
it rather than normalise it. This had the 
other advantage that in this way one prob- 
ably produced a plate which was more free 
from internal stress than one which had been 

Dr. I. G. Slater (Admiralty), summarising 
American views on the progress of their 
work, thought it fair to say that they were 
along way from being crystallised and there 
was a long way to go before they reached 
any degree of finality. Perhaps the most 
striking feature that had emerged from 
the whole of this work was the relative 
inadequacy of our: previously standardised 
methods of testing, especially in the explora- 
tion of properties outside the elastic range. 
For instance, he felt there was still a great 
deal more work to be done on the problem 
of finding a suitable small test piece and 
evaluating the relative brittleness and tough- 
ness, and by no means were we anywhere 
near finality in the several test methods 
which the authors had outlined. It was 
profitable to examine in some detail instances 
of brittle fracture which had occurred in 
service and it might be useful if he outlined 
briefly a few which he had come across 
other than in ships’ plating. Such examples 
were boiler drums, chain links, forgings, 
studs, bolts, &c. Many of the steels which 
had failed in a brittle way in these items 
had had a carbon-manganese ratio greater 
than 1 : 3, in fact, very much greater. Sig- 
nificant features included the presence of 
stress ranges of appreciable magnitude, 
slag inclusions, sharp corners, &c., and all 
the failures were at lower temperatures. 
Another significant feature was the pre- 
sence of strain-age embrittlement in the 
steel in the area adjacent to the region of 
fracture and he felt that the overall signi- 
ficance of all these several features must be 
integrated, possibly with others, to arrive 
at a satisfactory basis for the comparison 
of mild steel. 

Dr. N. P. Allen (National Physical Labo- 
ratory) said the effect of manganese appeared 
to be that it made the material less sensitive 
to slow rates of cooling, but we did not know 
yet which was the rate of cooling which was 
important. Plate steel, as a rule, was left 
in the as-rolled condition and variations in 
it were likely to be due to variations of 
finishing temperature of rolling and cooling 
rate. Those variations were likely to be in 
the lower range of 400 deg. Cent. When 
considering from the metallographic point 
of view what changes might be effected by 
way of alteration to the rate of cooling, we 
probably thought of the critical changes 
which every metallographer understood, but 
it was also well to remember that when the 
critical changes were over the ferrite in 
the material was not in its final condition. 
It contained certain impurities in solid solu- 
tion and in cooling from 600 deg. Cent. 
downwards a second series of changes would 
occur, which might well be quite as important 
as the critical changes round about 800 
deg. to 600 deg. Cent. In fact, he 
thought , the microstructures showed 
that the whole of the changes occurring in 
the critical range in these structures were 
quite likely to be critical changes because 
it was not difficult to find similar steels with 
very different critical ranges. 

Mr. W. Lewis (Lloyd’s Register of Ship- 
ping), commented that the special value of 
researches of this character was not so 
much in the experimental data presented 
but in the recommendations made by the 
authors as to how such oceurrences could 
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be prevented or at least minimised. He 
supported what Mr. Barr said as to the corre- 
lation of the tests carried out by various 
firms and the importance of determining 
the notch sensitivity of the material for, 
as was pointed out in the introduction to 
the paper by Barr and Tipper, the effect 
of temperature on the notch sensitivity 
was one of the most important factors in 
producing these particularly catastrophic 
failures. In their second paper, Messrs. 
Barr and Honeyman recognised this and 
said it had not been possible to determine 
quantitative values for notch sensitivity 
and that only a qualitative comparison under 
arbitrary test conditions can be made 
between different steels. A recommendation 
by Messrs. Barr and Honeyman was that 
for structural steels for shipbuilding pur- 
poses the manganese-carbon ratio should 
be not less than 3-0. He liked that but 
wondered why the authors came across the 
figure of 3-0 as the limit and he had therefore 
proceeded to carry out a census of casts 
produced by the leading British rollers of 
heavy plate to the Classification Societies’ 
normal requirements. This showed that 
out of 700 casts, 93 per cent had a man- 
ganese-carbon ratio of 3-0, whilst the figure 
for the remaining 7 per cent was between 
2-7 and 3-0. Therefore British steel 
makers were very fortunate in having this 
figure of 3-0 put forward by the authors, 
who had produced satisfactory evidence 
that increasing the manganese-carbon ratio 
lowered the range of transition from tough 
to brittle fracture. It was interesting to 
learn that experiments in the U.S.A., on 
the effect of notch sensitivity of plates 
6ft wide, showed the same relation, and that 
the wider the plate the higher the manganese- 
carbon ratio and the lower the transition 


range ; also, that it bore no relation to the 


transition ranges of other steels done by the 
other methods. One thing which discon- 
certed him and also probably steel makers 
was that the researches confirmed the 
authors’ opinion that, all other factors being 
the same, the thicker the plate the greater 
the degree of notch sensitivity. This accorded 
with the evidence obtained from the frac- 
ture of American plates. Whether the adop- 
tion of a minimum manganese-ratio of 3-0 
would obviate that, only time could show, 
but useful research might be undertaken 
to find out whether it would be possible to 
ensure that the thicker plates had a degree 
of notch sensitivity comparable with thinner 
plates without, of course, being outrageously 
dear and uneconomic. Another matter 
which required consideration was the very 
bad effect of annealing on notch sensitivity 
of a steel plate. He asked the authors 
to consider this position and say whether 
they thought annealing should be permitted 
in the case of ships’ plates. 

Mr. J. N. Bradley (Admiralty) said that 
the determination of the transition tempera- 
ture had formed part of an investigation 
he had carried out on four steels of specified 
chemical analysis. They were deoxidised 
with silicon and were similar in this respect 
to the steels used by Barr and Honeyman. 
The residual elements were rather higher, 
but in other respects the steels were com- 
plementary to those of the authors. The 
transition temperature was determined on 
B.E.S.A., Charpy specimens broken by slow 
bending. The results were in general agree- 
ment with those of the authors. These 
two papers concentrated on the practical 
rather than the fundamental approach to 
the problem of brittle fractures in mild 
steel, but he felt that even in this connection, 
factors of importance were in danger of 
being overlooked. The brittle fractures in 
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mild steel came into prominence when weld- 
ing was largely used in ship construction, 
and yet little attention had been given to 
the effect on the transition temperature of 
sub-critical quenching followed by ageing, 
which might well occur in the neighbourhood 
of welds. He asked whether the authors 
had any information on the relative sus- 
ceptibilities of high and low manganese steels 
in this respect and also whether there was a 
difference in their strain-ageing charac- 
teristics. 

The authors had rather discounted the 
importance of assessing the relative merits 
of mild steel plates by their fractures in 
the notched bar test. Whilst it was well 
established that plastic strain during test- 
ing did not prevent the formation of a cleav- 
age fracture, autographic records from 
notched bar and notched tensile tests clearly 
showed that an actual fracture by cleavage 
was accompanied by negligible strain. In 
the circumstances an assurance of the ability 
of a material to resist crack propagation was 
afforded by the appearance of the fracture. 
It was surely just as important to ensure 
that a crack if propagated did not spread 
in a catastrophic manner, as it was to ensure 
resistance to the initiation of a crack. 

Mr. G. M. Boyd (Department of Aero- 
nautical and Engineering Research, 
Admiralty), remarking that Messrs. Barr 
and Honeyman in their second paper had 
suggested that resistance to the initiation of 
fractures was of greater practical importance 
than resistance to propagation, said that 
was certainly a cogent argument because 
once the crack had started efforts to deal 
with it were like closing the stable door after 
the horse had gone. But there was another 
side to the picture. The argument was 
based on the supposition that fractures 
could be prevented from commencing, and 
it was interesting to examine that. As 
the authors pointed out, notches of some 
form were always liable to be present. 
Good design and workmanship could reduce 
the number and severity of notch effects, 
such as hairline cracks and also the small 
cracks which were known to be the prac- - 
tically inevitable concomitant of sheared- 
off edges. Although there were small defects 
in the best of steels, and just as in the best 
of welding there were minor defects, there 
were also stress corrosion, fatigue, &c., 
which might start small cracks, apart from 
such things as design notches. Therefore, 
we must face up to the fact that notch effects 
were practically inevitable. That being the 
case, resistance to the further development 
of cracks became of enormous importance 
and the question of initiation took second 
place. It seemed to be well established that 
the most important criterion for distinguish- 
ing between steels that gave the greatest 
reliability in service was transition tempera- 
ture, and it was known that this depended 
on the rate of loading and shape of the 
notch and also on the form of loading. If 
the form of loading and the shape ot the 
notch were standardised, it would not matter 
much what standard was adopted although 
it would be desirable to simulate service 
conditions. But it would be possible to 
assign a definite transition temperature to 
each steel and if there was also a standard 
temperature it would be possible to ascer- 
tain whether the transition temperature 
in any particular case was above or below 
the standard. In»other words, an upper 
limit would be set and he suggested that that 
upper limit should be set at a level which 
would reject only a very small proportion 
of British shipbuilding steels which, on the 
whole, had proved entirely satisfactory in 
service. 
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Dr. 8. A. Maine (Hadfields, Ltd.) said the 
Cambridge conference came to what he 
thought was the rather unwarrantable con- 
clusion that the steels used in the American 
ships were to blame for the catastrophic 
failures that took place. It was true that 
the steels in those ships were not all they 
might have been but in some cases one could 
hardly take exception to them and the 
evidence indicated, in his view, that factors 
of design and methods of construction should 
have been blamed equally, if not more, 
for these failures. Those factors were too 
readily minimised at the Cambridge con- 
ference and he preferred to put the matter 
this way. If in the construction of a ship 
or any other structure the steel was so tied 
ap that its possibilities for displaying 
ductility were constricted, how could it be 
expected, when it did fail, to give anything 
but a brittle fracture? At the conclusion 
of the Cambridge conference it was stated 
that the factors were being gone into so 
far as they could explain those American 
failures. It would be useful to know in 
due course what results had been obtained 
from the investigations, for he could not 
imagine that they would be anything but 
beneficial. Since it had been said there 
had been no serious trouble to speak of in 
British ships, he could not see how this 
work which had been put in hand on British 
ships could go very far to explain the 
American troubles. However, the authors 
had quite rightly ignored these practical 
questions and had tried to find out the 
metallurgical factors which would give a 
high Izod value at a low temperature, 
and their success would be welcomed not 
only in the improvement of ship plates but 
in plates for other purposes. It also should 
provide some additional margin, if such were 
necessary, in the construction of British 
ships. But could it be said that any standard 
that could be devised out of their work, 
inthe form of a new Izod test or any other 
impact or notch test, could be sufficient to 
safeguard against all possibilities which the 
ship constructor might have in regard to 
brittle fractures by the methods that he 
used to construct his ships ! 

The President recalled that this problem 
arose some thirty or more years ago. It 
was then a case of a vessel on the stocks 
which, in the course of construction, split 
through the rivet holes of a whole length. 
The line of plates was taken out and replaced 
by a new one and the same thing happened 
again, in each case the nights being very 
cold. There was an investigation, which 
showed that the manganese in the steel was 
exceptionally low, but the interesting point 
was that the vessel was being built as an 
ice-breaker for the Baltic! ; 

Mr. Barr, who did not reply to the dis- 
cussion, said there was no metallurgical 
problem involved in this matter. But it 
eost money and he and his colleagues had 
set out to solve the problem and give ship 
builders an immediate practical suggestion 
which would reduce, but not completely 
eliminate, the constant fractures of steel 
without increasing to any extent the cost 
of the steel. That was why the authors 
had not worried about the kind of fracture 
that took place. That could come afterwards. 

The authors of the papers were cordially 
thanked and the meeting adjourned until 
the afternoon. 


(T'o be continued) 


—————__p———_ 


British VALVE MANUFACTURERS ASSOCIATION. 
At the recent annual general meeting of the British 
Valve Manufacturers’ Association, Mr. J. M. Sterey 
was re-elected as chairman for the ensuing year. 
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Shimsha Hydro-Electric Scheme 


Y starting the development of hydro-electric 
power from the Cauvery Falls, near Sivasa- 
mudram, at the beginning of the century, 


cusecs of water could be made available fo, 

power generation at Sivasamudram. 
Other possible sources of additional powe 
were therefore under 





, review ; these included 





| Shimsha Power Lines ———»4\ Jog Falls hydro-clectric 
| Diversion Channel \ power scheme in th 

Ace Shimsha Falls xtre . 
| AM NE 310 feet extreme north-west of 
| Syphon West ih yes the State, and Shimsha 
| = 


NETTIKALLU 
Nethal 


Inaug 


DHAHAGUR S$ 
Fi 


REST 


Shimsha Power 
Channel 





\ Syphon No.2? 
HAND/ HALLA 


f cauvery PowER_Z 
WORKS 


Road to 
Bluff 


f 
Siva Balancing 
Reservoir 


7 


Nhe 
SF WALGYATANHALLI 













Point 














hydro-electric dey elop. 
ment near Sivasaimud. 
ram. Because of its 
proximity to the load 
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TATE demand, accessibility 
and known features, 
the Shimsha = scheme 


was adopted for im. 
mediate execution. 

At the same tine, it 
was intended to proceed 
with the Jog Falls 
project, and in spite of 
various early  clelays 
substantial progress has 
now been made on this 
installation, which will 
eventually house eight 
Pelton wheel sets, four 
of 19,000 b.h.p. and four 
of 32,500 b.h.p. each. 

The Shimsha project 
isa further development 
of the Cauvery Falls 
scheme, whereby an 
additional 200ft of head 
can be utilised and 
additional water is pick. 
ed up from irrigation 
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FIG. 1—LOCALITY PLAN 


Mysore State earned a place amongst the 
pioneers in hydraulic engineering. The Cauvery 
project was developed over a period of years 
to meet the growing demand for power until 
the last 6000kW set was installed at Sivasa- 
mudram in 1937, raising the capacity of the 
station to 45,000kW at normal full-load rating. 
However, the demand for power continued 
to outstrip the measures that could be taken 
to increase the generated output, which was 
limited by the fact that not more than 1200 


R power station is  situ- 

ated approximately 3 

miles from the existing 

Sivasamudram station 

on the banks of the Shimsha River, which dis- 

charges into the Cauvery some 4 miles below 

Sivasamudram (Fig. 1). Fig. 2 is a view of the 

new station showing the penstocks, and, on 

the right, the surge tower and the permanent 
haulage way for loads up to 3 tons weight. 


OUTLINE OF INSTALLATION 
The main water supply is taken from the 
Sivasamudram balancing reservoir at R.L. 1996 
(Fig. 3), and the water-conducting system, as 





FiG. 2—POWER HOUSE, 


PENSTOCKS AND SURGE TOWER 


1 ° drainage and, event- 
ually, from the Shimsha 
Miles River, a tributary of 
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shown diagrammatically in Fig. 3, comprises 
a system of open channels, siphons, balancing 
yeservoir, forebay and rivéted and welded 
pipelines delivering to the water turbines, 
having @ tailrace level at R.L. 1339 (Fig. 3). 
Head gates control the draw-off from Sivasa- 
mudram balancing reservoir into an open cut 
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designed to carry 900 cusecs. At the down- 
stream end of this canal a Glenfield balanced 
sluice gate admits water to a siphon (Mechans, 
Ltd.) 84in in diameter and 1845ft long, which 
crosses a gorge of some depth at Handi Halla. 
This siphon (No. 2) was designed to dis- 
charge 400 cusecs, while the intake and 
discharge chambers were so constructed that 
the siphon can be duplicated at a later 
date. 

From No. 2 siphon outlet, an open cut with 
designed capacity of 900 cusecs extends to the 
Netkal balancing reservoir. Beyond this 
reservoir is a second canal, 3675ft in length, 








Governor 


Control Pedestal 


Orain Valve 
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normal range of water levels prevailing in the 
system. A fine screen with bar spacing of 
1}in protects the outlet from the forebay, 
whence 3356ft of riveted steel pipeline, 84in 
diameter, leads to a spilling type surge tower 
(Fig. 5), 20ft in diameter and 102ft in height. 
A further length of 290ft of 84in piping con- 
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nects to a manifold providng three 58in 
diameter branches, two of which lead to auto- 
mat c butterfly valves of the same diameter 
at the head of the penstocks proper, 
while the third is blanked off in readiness for 
a future unit. The two water-gas hammer 
lap-welded penstocks (A. G. Ferrum) vary in 
diameter from 58in at the top to 50in at the 
bottom, the mean overall length being 1107ft. 

Boving rotary valves of 36in diameter admit 
water to the two 12,200 b.h.p. Boving spiral 
Francis turbines (Fig. 4), each of which is 
directly coupled to a 8600-kW, 500 r.p.m. 
alternator (International General Electric Com- 


— 


“ 


Pressure & a“ | iter 
Vacuum Gauges «< | 





8y-pass Valve ~~ 


Stop Valve 

















x oe ~ 3 

ae —s < 

as le ila ae SOE — 
———— A 


Max. W.L. 197672 
Min. W.L. 197184 


2 = 
88 FOREBAY & 
ES 350'x 10; © 5 
ss > ~ 
3° / 5 2 
= E y a) c 
D 5 
Ra, we 5 
S 
Syphon No.1 & 
64 "dia. LP. Penstock S 
84” dia. v 


8 Air Release Valve 


503 


Pipes are anchored at all changes of direction, 
or at intervals of about 300ft on long straights, 
a sliding sleeve expansion joint being placed 
just below each anchor. The expansion joints 
are connected to the adjacent pipes by flanges, 
thus simplifying final closure of each bent. 

The surge tower (illustrated in Fig. 5 during 
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FiG. 3—PROFILE OF WATER CONDUCTING SYSTEM 
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erection) is of the simple type and is provided 
with an overflow spout from which the water 
falls into a masonry-lined “bucket” under 
extreme shut-down conditions. The cylindrical 
tank is formed of riveted:-steel plate, fin thick 
in the lower and in thick in the upper courses, 
and has an access ladder to an observation 
platform round the top. 

The two 58-in shut-off valves at the head 
of the penstocks are subject to a working 
pressure of more than 130ft of water. These 
automatic butterfly valves are remarkable 
for the special rubber hose sealing (which is 
claimed to give almost drop-tightness), and for 
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designed for a capacity of 1800 cusees and lead- 
ing to the intake of No. 1 siphon, at which 
point detritus is removed by coarse screens 
with bars spaced at 3in mesh. Flow is regulated 
by means of two electrically operated gates 
(Glenfield and Kennedy, Ltd), each 6ft in 
Width by 15ft deep, remotely controlled by a 
float in the forebay. 

No. 1 siphon, also of 84in diameter riveted 
steel pipe, is 2687ft in length, and is designed 
for a carrying capacity of 400 cusees. It dis- 
charges into the forebay, the level of which 
controls the regulator gates at No. I siphon 
inlet to deliver 0 to 400 cusecs within the 
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Fic. 4—TURBINE ASSEMBLY 


pany, New York). These two sets comprise 
the first stage of the development. 

The alternators are totally enclosed with 
closed circuit ventilating systems and equipped 
with air coolers. Generating at 2200V 
3-phase, 25 cycles, the maximum continuous 
output is 8600KW at 0:85 power factor. A 
separate 150-kW motor-driven exciter is pro- 
vided for each unit. The alternators are also 
designed to operate as synchronous con- 
densers at full kVA rating, if required. The 
station is tied in with the main transmission 
line from Sivasamudram by a double-circuit 
78-kV line approximately 2 miles long. 


@ 


the extreme simplicity and ruggedness of the 
operating gear. Weights on lever arms provide 
the closing effort for these valves. Closure 
can be initiated by push button in the power- 
house and by tripping at the valve, either 
manually or through the agency of a paddle 
set for a predetermined over-velocity in the 
pipe line. Speed of closure is controlled by 
an oil dashpot, and the possibility of slamming 
is precluded, even under the most severe 
operating conditions, including free discharge 
due to a burst penstock. 

The valves are designed for hand winch 
opening under balanced conditions only after 
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complete filling of the pipe lines through the 
by-pass valves. The tripping gear resets itself 
by the simple operation of the opening winch. 
On completion of closure, water pressure in 
the sealing hose in the periphery of the valve 
blade can, if necessary, be boosted above 
pipe line pressure to secure absolute tightness. 

Immediately below each throttle valve the 
penstock is fitted with an 18in automatic air 
valve which combines the merits of tightness 
against leakage of water with high sensitivity 
to vacuum in the pipe. The penstocks, extend- 
ing below the automatic butterfly valves, 





Fic. 5—SURGE TANK DURING ERECTION 


comprise 20ft length pipes in three approxi- 
mately equal sections, 58in, 54in and 50in 
internal diameter, and varying in thickness 
from jin to jin. Circumferential field joints 
are of the well-known ** bump ” type for riveting 
up on site. 


TURBINES AND ALTERNATORS 


Fig. 4 shows the general view of one of the 
turbines. The turbine and generator shafts 
are supported in three bearings, two of which 
are incorporated in the generator. The turbine 
runner is automatically balanced hydraulically 
against axial thrust, but, in accordance with the 
specified requirements, a Michell thrust bearing 
is also provided, capable of carrying con- 
tinuously the maximum thrust possible with 
the balancing system inoperative. The thrust 
bearing is supported on the turbine cover 
and located during shop erection, so as to 
transfer the thrust directly to the turbine casing. 
Lubricating oil for generator and thrust bearings 
is passed through oil filters and coolers, one 
cooling and filtering system with pump being 
provided for each type of bearing. 

Sensitive automatic oil pressure speed 
governors in conjunction with governor- 
operated relief valves or pressure regulators 
control the speed within close limits without the 
production of pressure surges in the pipe lines. 
The pressure regulators aré opened in unison 
with the closing stroke of the governors and 
are operated by pressure water taken from the 
pipe lines through rotary filters in duplicate. 

In the interests of availability the turbine 
runners are in cast stainless steel of a quality 
well proved for resistance to cavitation ; 
renewable rings also of stainless steel are 
provided at the periphery of the runner. The 
face rings on the runner for the hydraulic 
axial balancing device are of phosphor-bronze, 
whilst the non-rotating adjustable clearance 
rings on the casing covers are of steel. The 
stainless steel turbine guide vanes work between 
renewable check rings of the same metal. 
Particular attention has been paid to design 
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and location of the neck glands on the solid 
east spindles of the guide vanes, to guard 
against the erosion of spindles and neck bushes 
which is liable to occur in high. head reaction 
turbines. Lubrication of the spindle journals 
is by means of Tecalemit nipples. 

On the discharge side of the turbine the throat 
at exit from the runner is lined with white 
metal which has been found to be strongly 
resistant to the erosion. An important step 
towards prevention of harmful cavitation in 
turbine runners is the admission of air to the 
suction side at certain critical gate openings. 
For this purpose an air valve operated by the 
governor mechanism is fitted to admit air to 
the suction bend over such range of loading 
as may be found desirable. It will be noticed 
from Fig. 4 that the spiral casings of the tur- 
bines are fabricated from electrically welded 
steel plates. This form of construction allowed 
a considerable reduction in the number of 
intricate steel castings, the stay rings and the 
runners being the only heavy ones involved. 

The alternators incorporated many unusual 
features specified by the customer in the 
interest of reliability and efficiency. A major 
requirement was the comparatively high 
efficiency of 96-75 per cent when delivering 
8600kW at 0-85 power factor, a figure which 
was bettered during the factory tests. In 
line with the conservative specifications Class B 
insulation was called for on both rotor and 
stator. The fine dust present in the air around 
Shimsha made a totally enclosed ventilating 
system advisable, and the generators were 
enclosed accordingly. A temperature rise 
of 45 deg. Cent. by detectors in the armature 
and 35 deg. Cent. by resistance in the field was 
specified. The position of the surface air 
coolers at the side of the alternators was 
specified to avoid an expensive basement con- 
struction in a station where flood level is only 
3ft below the main floor. Again in the interest 
of availability, generators were required to be 
capable of open-ventilated operation without 
the coolers. 

Some interesting problems were met in 
designing an alternator to comply with the 
customer’s special requirements. It was neces- 
sary to provide adequate excitation for operat- 
ing the alternator as a synchronous condenser 
in addition to its normal function of generating 
at 0-85 power factor. The high excitation, 
together with the low temperature rise specified, 
resulted in heavy pole pieces and windings, 
which, in a 25c/s, 500 r.p.m. machine with a 
runaway speed of twice normal, gave special 
prominence to centrifugal forces. The problem 
was accentuated by the stipulation that the 
stator should be capable of being moved axially 
to give access to the windings and allow for 
inspection and maintenance, without the com- 
plications involved in dismantling a split 
stator. It was necessary, therefore, to increase 
the shaft diameter so as to carry the heavy 
poles and at the same time to reduce the 
material in the body of the rotor. 


CONSTRUCTIONAL METHODS 


It is interesting to note that the complete 
erection of intake equipment, pipes, surge 
tower, valves, turbines and generators (including 
the shrinking on of the rotor spiders) was 
undertaken entirely by the Electrical and 
Public Works Departments of the Government 
of Mysore. At the peak, a labour force of 7000 
was employed and almost all of the workers, 
skilled and unskilled, were found in the State of 
Mysore. The excavation of thecanal and building 
of banks was done entirely by manual labour, 
except that road rollers were used to consolidate 
banks, &c. All types of country were met with 
in the course of excavation, ranging from soft 
earth to granite requiring blasting. The intake 
structures to the canals and siphons were con- 
structed in coarse masonry as were the forebay 
and all pipe line anchors and supports. 

The surge tank was erected using only a 
central 18ft derrick pole, and without any 
scaffolding whatever. Sling platforms (Fig. 5) 
were used for fixing plates in position and 
riveting was carried out. Erection of the high- 
pressure pipe lines was less complex as the 
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pipes were delivered to site in complete lengths 
only requiring riveting of the circumfcrentia) 
joints, after setting up in position. Handlj 
into position was more difficult owing to the 
steep country traversed by the pipe track, 

The transport of the hydraulic and elvctricg) 
machinery to site, a distance of 30 miles from 
the nearest railway siding at Maddur, was 
undertaken with bullock-drawn trollie:, Ag 
bridges and culverts on route had been designed 
for maximum loads of 10 tons, they had to 
be strengthened by reinforcing with s\vepers 
and timber trestles. No winches were tsed jp 
moving the machinery down to the power. 
house from the top of the terrace over|looki 
the site, all loads being lowered manually 
by means of ropes snubbed round strong 
anchor posts securely set at the top of the 
terrace. 

The Shimsha project was first proposed 
to the Government of Mysore in 1937 by Mr, 
S. G. Forbes, then chief electrical enyineer, 
who, after official approval, was responsible 
for investigations and designs, and for the 
subsequent construction and commissioning 
of the entire scheme. That the entire project, 
of such a varied and extensive nature, should 
be in commercial operation within three years 
of commencing investigations, is a noteworthy 
achievement, which will undoubtedly prove 
of great benefit to the State of Mysore. 

Our thanks are due to the Government of 
Mysore and to their chief electrical engineer, 
Mr. M. Hayath, for permission to publish 
the photographs and illustrations accompanying 
this article, which is based upon information 
supplied by Boving and Co., Ltd., 56, Kingsway, 
London, W.C.2. Owing to security regulations 
this article could not be published during 
the recent emergency, but it is interesting to 
note that the Shimsha station has been in 
continuous operation throughout the war 
years, operating on high load factor, and 
uninterrupted performance has been secured 
since commissioning of the plant. 





International Congress on 
Large Dams 


Iv is announced that arrangements have been 
made for the third International Congress on 
Large Dams to be held in Sweden from June 10 
to 17, 1948. The first Congress, it may be 
recalled, took place in Stockholm in 1933, con- 
currently with the Scandinavian sectional 
meeting of the World Power Conference, and 
the second Congress on Large Dams was held 
in Washington in 1936 at the time of the third 
World Power Conference. Next year’s Inter- 
national Congress will not, however, be asso- 
ciated with a meeting of the World Power 
Conference. Matters which will be considered 


_ by the Congress include a critical exposition of 


the measurement of uplift pressures and stresses 
arising therefrom; research methods and 
instruments for the measurement of stresses 
and deformation in earth and concrete dams ; 
the most recent precautions to avoid the forma- 
tion of pipings; and experiences arising from 
the testing and the actual use of special 
cements for large dams. The Congress will open 
in Stockholm on Thursday, June 10, 1948, and 
the first two days will be devoted to meetings. 
These meetings are to be followed by a five 
days’ study tour of a number of dams and 
hydro-electric plants, and the Congress will end 
with meetings in Trollhattan, from where those 
participating may return home by way of 
Gothenburg or Stockholm. Preliminary notifi- 
cation of intending British participation must 
be forwarded to the Swedish Committee on 
Large Dams through the British National Com- 
mittee of the World Power Conference, 201-2, 
Grand Buildings, Trafalgar Square, London, 
W.C.2. A membership fee of 100 Swedish 
kronor is payable when definite applications are 
made, and it is hoped to arrange to collect the 
sterling equivalent of this membership fee from 
British participants so that the amount collected 
may be remitted in bulk to the Swedish 
Committee. 
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Track Reinforcement on the 
Southern Railway 


N certain of the older sections of the Southern 

Railway Company’s main line system where 
the track rests on a clay foundation, the 
increasing frequency and speed of modern 
heavy trains has made the work of keeping 
the track in good condition both difficult and 
expensive. In open country where there are 
no overbridges or stations the general practice 
adopted to overcome the poor bearing qualities 
of clay foundations is to raise the level of the 
track by increasing the depth of ballast between 
the sleepers and the clay. This method is 
quite effective and reasonably economic, but 
where conditions are such that the height of 
the track cannot be raised the practice of 
“blanketing ’’ has had to be adopted. 

Blanketing is effected by excavating the 
clay for a predetermined depth beneath the 
track and replacing it with an adequate depth 
of more suitable material. Prior to treating 
a section of track the physical properties of 


and heavy trains scheduled to pass through 
the station at speeds of more than 70. miles 
an hour. As a result of an extensive soil survey 
at the site it was decided to excavate the original 
clay filling to a depth of 5ft over a length of 
some 1000ft on both the main lines and replace 
it with more stable material. As there are 
four lines through the station it has been 
possible to close the two main lines concerned 
and pass all trains over the slow lines on either 
side whilst work proceeds. This has made 
necessary a complete temporary alteration 
of the junction to Maidstone West and extensive 
modifications to the signalling installations. 

The new main line track foundation at 
Paddock Wood consists of a 2ft 6in depth of 
granite dust upon which is laid a 2ft thickness 
of ballast. A precast concrete drainage channel 
laid on one edge of the blanket is designed to 
maintain the water level below the lowest 
extremity of the ballast bed. The operation 
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main lines approaching the station. For this 
operation the clay subsoil was excavated to 
a depth of 4ft below rail level and covered with 
a depth of stone dust. On this stone dust a 
series of precast concrete slabs was laid to form a 
continuous pavement, and the track was then 
built up to the required level by ballast deposited 
on top of the slabs, as illustrated below. The 
work involved the excavation of 1800 cubic 
yards of clay and the placing of 900 tons of 
stone dust, 600 tons of slabs and 1000 tons of 
track ballast. As in the case of Paddock Wood, 
mechanical means were extensively used to 
save manpower and speed the work, all of 
which was completed in five week-ends. 


American Highway System 


UNDER a recent U.S. law, the highway 
departments of the several States were directed 
to co-operate in the planning of a national 
system of main roads, serving all the principal 
cities. The U.S. Public Roads Administration 
has now officially approved a 40,000 mile 
system as recommended jointly by the highway 
departments. It includes north-south and 
east-west routes and comprises 37,000 miles 





EXCAVATING TRACK AT PADDOCK Woop 


the ground below are investigated by the 
sinking of trenches and bore-holes. From the 
information obtained in this way soil specialists 
determine the depth to which excavation must 
be carried in order to reach a level where the 
loads imposed by the trains can be supported 
by the introduction of the new material. 

The first of these blanketing operations was 
carried out by the company some twelve years 
ago at Hildenborough, and during the past 
summer a‘section of the main line at Malden, 
in Surrey, was similarly treated. Fairly 
extensive blanketing work has also just been 
completed on a length of track at Clapham 
Junction, and is now in progress at Paddock 
Wood station on the London--Dover main line. 

Paddock Wood station was built about a 
century ago on the site of an old marsh, the 
ground level being raised at that time by 
filling with weald clay. Under modern traffic 
conditions this clay has progressively softened, 
and this softening has made it impossible 
to maintain the track in a fit state for the fast 


was so planned that each track length has been 
dealt with in succession. By this arrangement 
the up line was first used as a service road for 
the wagons removing the clay excavated from 
the site of the down track, and for bringing up 
the new materials. When the new foundation 
for the down line had been placed and the 
rails relaid, it was used as the service road for 
the work on the up track. 

For this work, which involved the removal 
of about 7000 tons of clay, and replacing it 
by about the same weight of stable material, 
two mechanical excavators and a mechanical 
tamper are being used. The work was scheduled 
for completion by November 24th. The first 
photograph we reproduce shows excavation in 
progress on one track, and at the rear of the 
excavator men can be seen levelling off the 
lower bed of granite dust in readiness for the 
top ballast. 

The blanketing work at Clapham Junction 
was carried out on a length of track nearly a 
quarter of a mile long on the western section 


LAYING BALLAST AT CLAPHAM JUNCTION 


of main routes Jand 3000 miles- of links in 
urban areas, connecting the country routes. 
Parts of the mileage are. existing roads, 
which will need improvement and _ these 
will be connected by new roads where necessary 
to form continuous routes. The system as a 
whole will connect practically all the State 
capital cities and about 200 cities of over 
50,000 population. Where the peak-hour 
traffic is approximately 800 motor vehicles, 
the roads are to be of the four-lane, divided 
type. When the peak hour traffic is greater, 
the plans will call for six-lane divided roads, 
with limited and controlled access. But in 
places where the density of peak hour traffic 
exceeds 3000 vehicles all cross traffic at road 
level is to be eliminated by separated levels. 
Besides connecting the principal cities and 
industrial or manufacturing centres, the high- 
way system will serve national defence require- 
ments and will also connect at border points 
with routes of international importance in 
Canada and Mexico. 








Heat-Resisting Aluminium Coatings 
THE production and uses of heat-resisting 
aluminium coatings are described ,in Stahl 
und Kisen by G. Kremer and K. E. Volk,* who 
refer to the production of the coating by 
spraying, by heating with aluminium alloy 
powder, or by dipping in a bath of molten 
aluminium, each method being further sub- 
divided according to whether or not it is follewed 
by a diffusion heat treatment. Without such 





Fic. 1—<Steel Coated by Hot Dipping (Veraluminiert). 
X 50 (Kremer and Volk). 


s 


treatment the process is referred to in German 
as veraluminieren (aluminising), ‘and .with the: 
diffusion treatment as _ alitieren: -(alitising).: 
The structures are illustrated «by: photo: 
micrographs which show the advantages of the 
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of aluminium or aluminium alloy to steel by 
hot-pressing or rolling on to the surface of the 
basis metal. 

Both carbon and alloy steels and _ steel 
castings can be protected by aluminium 
coatings, but the application of a protective 
coating to grey cast iron is only possible to a 
limited degree. Welding should be carried 
out before the protective treatment. 

The scaling resistance of the coating depends 


“2 


FIG. 3—Sections Through Ualorised Steel Specimens After 
Different Treatments. Actual Size. (Kremer and Volk) 


™ 
on the method of production. According to 
Kremer tnd Volk the highest resistance to 
scaling is ‘shown by coatings produced by the 
powder or dipping process followed by diffusion 





FIG. 2—Steel Coated by Hot Dipping Followed by Diffusion 
Treatment at 1050 aeg. to 1100 deg. Cent. (Alitiert). X 50 
(Kremer and Volk). 


diffusion treatment in increasing the depth of 
alloying and in reducing the maximum | alu- 
minium content in the aluminium-iron alloy 
formed, with consequent diminution in brittle- 
ness and in tendency to spalling (Figs. 1, 2, 
and 4). 

Other methods of minor importance are 
also referred to, viz., heating in the vapour 
of aluminium chloride, which gives a shallow 
surface layer; the formation of an aluminium 
coating by electrolytic means ; and the bonding 


* Stahl und Eisen, July 17, 1947, pages 250-257. 





Fic. 4—Calorised Mild Steel After Diffusion Treatment 
(Alitiert). X 50 (Kremer and Volk). 


heating. These two varieties of “ alitising ” 
correspond to the well-known powder or pack 
calorising and the dip calorising processes 
respectively. Coatings produced by spraying 
are usually not so thick, and this method is 
used principally for coating assembled 
equipment. 

The advantage of high temperatures in the 
diffusion treatment is illustrated in Fig. 3. 
Specimen 1 has been calorised only, specimen 2 
has been heated for 1000 hours at 880 deg. 
Cent., and specimen 3 for twenty-five hours at 
1200 deg. Cent. The short time of heating at 
1200 deg. Cent. has given considerably greater 
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diffusion of aluminium than the longer tire at 
880 deg. Cent. The same point was mentioned 
by H. J. Schiffler in the discussion on the paper, 
After two hours’ diffusion treatment at 
1000 deg. Cent. the loss of weight, due to 
scaling, in 408 hours at 900 deg. Cent. was 
less than one-third of that shown after a 
treatment for three and a half hours at 850 
deg. Cent. 

The limiting temperatures at which resistance 
to scaling ceases to be effective (taken from a 
diagram given in the paper) are as follows :— 


Spray. Powder. Dip, 
Without diffusion treatment, 
leg. Cent. pest hdes Meee! Uy. HMR ie _— . 850 
With diffusion treatment, deg. 
Cent. ... $00. ... O60. 950 


For comparison the corresponding tempera. 
tures for 6 and 13 per cent chromium steels, 
each with 2-5 per cent of silicon, are given ag 
900 deg. and 1000 deg. Cent. 

An exhaustive account of current technique 
and equipment for the coating of metallic and 
non-metallic surfaces with aluminium was 
published by C. R. Draper in Light Metals, 
March, 1947 (pages 124 to 160). This included 
a section on the production of aluminium coat. 
ings for high-temperature resistance, in which 
the advantages of the diffusion treatment at 
high temperatures are again referred to. A 
diffusion treatment at 1100 deg. Cent. ensures 
some measure of resistance at 1100 deg. Cent., 
but at temperatures above 1000 deg. Cent. the 
aluminium continues to diffuse into the steel, 
thus impoverishing the surface layer, which 
eventually becomes so reduced in aluminium 
content that oxidation occurs. 

Tests referred to above were made with 
coatings on mild steel under conditions of zero 
stress. Successful resistance to scaling at such 
high temperatures as those given in the above 
table depends in practice on the use of basis 
metals having a greater strength at the tempera- 


_ ture i question than ordinary mild steel. 


The Effect of Hydrostatic Pressure on 
the Fracture of Brittle Substances 
THE well-known researches on the behaviour 

of materials under high hydrostatic pressures, 
carried out by Dr. P. W. Bridgman, of Harvard 
University, have yielded important results 
in the fields of chemical reactions, polymorphic 
transformations and mechanical behaviour. 
One of the more striking features in connection 
with the mechanical behaviour of materials 
is the “ pinching-off’’ effect, or fracture by 
radial pressure, by which a tensile fracture 
with the accompanying characteristic necking 
can be uced in a steel bar: subjected to 
high hydrostatic pressure. 

In a paper on “ The Effect of Hydrostatic 
Pressure on the Fracture of Brittle Substances,” 
Dr. Bridgman* has continued a description 
of his further studies carried out by means 
of an equipment for producing fracture in 
brittle material under the action of tensile 
stress superposed on hydrostatic pressures 
ranging up to 30,000 kilogrammes per square 
centimetre. 

The materials investigated covered a number 
of types, including rocksalt, alumina (syn- 
thetic sapphire), glass, cemented carbides, 
beryllium and “ phosphor-bronze.” This latter 
was, in fact, phosphor-copper, as shown by 
the analysis given. 

Ductility in tension was not always improved, 
but in some cases it was so increased under 
pressure that fracture could not be produced 
in the space available. 

Rocksalt, cut with one of its natural clea- 
vage planes perpendicular to the length of 
the specimen, under a hydrostatic pressure of 
29,800 kilogrammes per square centimetre gave 
a reduction of area of 20 per cent with 4 
tension, calculated on the final diameter, of 
520 kilogrammes per square centimetre (33 
tons per square inch). There was apparently 


* Journal of Applied Physics, February, 1947, Vol. 18 
pages 246-258. 
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no loss of optical homogeneity after this 
reduction of area, 

In glass and in alumina the effect of hydro- 
static pressure was markedly greater in increas- 
ing the compressive strength than in increasing 
the tensile strength. Under simple compression 
combined with hydrostatic pressure, single 
crystals of alumina (synthetic sapphire) exhibit 

Jastic slip on the basal plane without fracture. 
In superposed tension the behaviour of alumina 

Is is said to be very capricious. 

Carboloy (tungsten carbide sintered with a 
cobalt binder) showed no sign of plasticity 
in tension superposed on hydrostatic pressure, 
though under one-sided compressive stress 
it may shorten by 10 per cent. Other carbides, 
eg. tantalum carbide with a nickel binder, 
or a 97: 2:1 mixture of tantalum, vanadium 
and molybdenum carbides, were all completely 
brittle. 

The metallic materials examined yielded 
very interesting results and showed the antici- 

ted ductility under the action of pressure. 
The beryllium used was brittle in ordinary 
tests at atmospheric pressure and broke with- 
out deformation at not more than 2000 kilo- 
grammes per square centimetre (12-7 tons per 
square inch). Under a pressure of 27,500 
kilogrammes per square ceatimetre it necked 
and broke at a superposed tension of 7900 
kilogrammes per square centimetre (50-2 tons 
per square inch) with a reduction of area of 
48 per cent. The fracture at the neck was 
very jagged and the contour was finely corru- 
gated around the periphery in an unusual way. 
Another specimen gave a coarse grained frac- 
ture with 20-6 per cent reduction of area under 
a pressure of 18,000 kilogrammes per square 
centimetre and a superposed tensile stress of 
5400 kilogrammes per square ceatimetre (34-3 
tons per square inch). 

The phosphor-copper (copper 93 per cent, 
phosphorus 7 per cent) was, according to its 
usual nature, completely brittle at atmospheric 
pressure, and yet it was not fractured under a 
hydrostatic pressure of 22,000 kilogrammes per 
square centimetre with a reduction of area of 
12-6 per cent or 29,000 kilogrammes per square 
centimetre with a reduction of area of 18-5 per 
cent, the maximum imposed tensile stress in 
the second case being 8700 kilogrammes per 
square centimetre (55-2 tons per square inch). 
In both cases the elongation was uniform 
and necking had not started in either speci- 
men. The dimensions of the specimens 
were too big for the tests to be carried to 
fracture’ in the apparatus used and _ the 
first test piece, which had already given a 
uniform reduction of area of 12-6 per cent, 
was therefore turned down and _ retested. 
This specimen finally broke when under a 
pressure of 29,000 kilogrammes per square 
centimetre, with a total reduction of area of 
80-2 per cent. 

It is clear that some materials, but not all, 
lose their brittleness under high hydrostatic 
pressure. The work is not sufficiently far 
advanced to make it possible to define exactly 
the type of material which loses its brittle- 
ness in tension, but as a rough qualitative 
guide Dr. Bridgman suggests that a crystalline 
substance, particularly if cubic, is more likely 
to become measurably plastic under pressure 
than an amorphous substance like glass. The 
limits are not sharp, however, and there is 
an enormous variation in the magnitude of 
the effect. 


Internal Stresses in Metals and Alloys 


Tue recently held Symposium on Internal 
Stresses in Metals and Alloys, fully reported in 
Tae ENGINEER,* inevitably recalls an earlier 
general discussion on the same subject which 
was organised by the Faraday Society in 1921.f 
A comparison of the programme of the two 
meetings is, in itself, sufficient to: provide some 
indication of the advances which have been 
made in the study, control and_ beneficial 
utilisation of internal stresses. 








* October 24th, page 393; October 3lst, page 405 ; 
November 7th, page 431; November 14th, page 464; 
November 21st, page 476. 

{ “Transactions ” of the Faraday Society, 1921-22, 

XVIT. pages 2-215. 
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The title of the earlier discussion was ‘‘ Failure 
of Metals under Internal and Prolonged 
Stress,” and a considerable part of the time 
available at the first session was taken up by 
a lively discussion, in which Dr. Rosenhain 
and Dr. Hatfield were the protagoriists, on the 
hypothetical intergranular amorphous cement 
and the part which it played in the various 
types of intercrystalline failure which were 
reviewed in the papers submitted. The dis- 
cussion become so involved that some engineers 
present began to wonder why all their bridges 
did not fail and all condenser tubes crack, 
while manufacturers clamoured for more inform- 
ation and discussion on the means by which 
the troubles due to internal stress could best 
be avoided. This aspect of the question had, 
in fact, -by no means been neglected. Moore 
and Beckinsale, in a paper on the season 
cracking of brass, advocated low-temperature 
annealing, while Vaudrey and Ballard directed 
attention to mechanical methods by which 
internal stresses in tubes could be reduced. 
Internal stress is not equally harmful to all 
copper alloys, but Dr. Maurice Cook, reviewing 
the subject of “‘ The Relation of Composition 
to Stress-Corrosion Cracking in Copper Alloys,”’ 
still finds no other way of avoiding trouble in 
the important groups of alloys which are 
susceptible than that of getting rid of the 
harmful internal stress. Stresses arising from 
unequal cold working may largely be avoided 
by suitable manufacturing procedure, and, if 
not, their subsequent removal by low-tempera- 
ture annealing is relatively easy in brass, but 
the relief of stress in steel, without detriment 
to its mechanical properties, is more difficult. 
Treatment at 600 deg. Cent. is required to 
make a thorough job of it; at 350 deg. the 
effect on the macro-stresses is almost negligible, 
while 450 deg. gives only a partial, though 
useful, reduction of stress. It is therefore 
more important that operations should be 
designed to minimise the risk of introducing 
harmful stresses. A number of papers con- 
tributed to the symposium dealt with this 
aspect of the subject in relation to cast iron, 
to steel castings and to forgings such as turbine 
rotors. Other valuable papers dealt with the 
dangers, causes and means of avoidance of 
harmful stresses in quenching large masses, 
in welding and in electro-deposition. Delayed 
cracking in hardened steels and the formation 
of hair-line cracks in heat-treated alloy steels 
were also manifestations of damage due to 
internal stresses which received attention. 


MEASUREMENT OF INTERNAL STRESS 

Methods of measuring internal stress referred 
to in 1921 were all mechanical methods. These 
are much the same, apart from greater refine- 
ment in measurement, as those now described 
by Dr. Ford; but the X-ray method, fore- 
shadowed in 1921, has since reached a high 
state of development and forms the most 
important non-destructive method of measuring 
internal stresses, while other physical methods, 
described by Mr. King, have been explored 
though it is as yet too early to assess their 
value. Stresses measured by the X-ray method 
are essentially surface stresses and include 
micro-stresses, due to the non-homogeneous 
deformation of micro-constituents, as well as 
the macro-stresses which admit of treatment 
by the standard theory of elasticity. For this 
and other reasons it seems desirable that further 
investigation of mechanical methods of measure- 
ment should be undertaken in conjunction 
with any large-scale work on the control or 
avoidance of residual internal stress. Dr. Wood 
suggests that a heat-treatment designed to 
relieve a metal component of macro-stresses 
may not be sufficient to remove the micro- 
stresses ; but it would appear to be at least 
equally possible, and perhaps even more 
probable, that a temperature sufficient to 
eliminate elastic stress due to a highly localised 
distortion might be quite inadequate to remove 
macro-stresses which balance over a_ large 
volume of the material. Changes in the elastic 
behaviour and hardness of overstrained steel, 
which may be associated with micro-stresses, 
are brought to completion by treatment 
at temperatures which are too low to have any 
effect in reducing macro-stresses. Clearly this 
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aspect of the subject needs further investigation. 

In; considering the interrelation between 
internal stress and structural transformations 
in steel and non-ferrous alloys it is important, 
as Sir Lawrence Bragg and other speakers 
emphasised, to think in terms of strain rather 
than stress. In doing so it is essential to 
distinguish between elastic strain and per- 
manent strain. In the process of relief of 
stress some elastic strain is converted into 
plastic strain. Permanent plastic deformation, 
due to stress in excess of the elastic limit, 
is necessary to induce some types of failure, 
such as the cracking of mild steel in caustic 
alkali solutions ‘or the intercrystalline penetra- 
tion of steel by molten solder. Such effects 
as grain growth in chill cast metals and alloys, 
acceleration of ageing processes or of the rate 
of thermal transformations seem more probably 
to be due to the presence of plastic strain than 
merely to the existence of internal stress, i.e., 
the corresponding residual elastic strain- 


BENEFICIAL INTERNAL STRESSES 


Strictly interpreted, the title of the 1921 
discussion precluded the consideration of the 
utilisation of internal stress. Mr. H. L. Heath- 
cote drew attention to the omission. They 
had, he said, been looking at the seamy side ; 
but there was a useful side to these same 
stresses. He instanced the wire winding of 
gun tubes, and suggested the possibility of 
introducing into such components as .ball 
bearings beneficial stresses opposite in sign 
to those that were produced by loading. The 
title of the recent symposium was sufficently 
wide to cover all aspects of the subject, and 
there were several papers in which the beneficial 
nature of internal stress was the main theme. 

Wire winding was not a particularly good 
example to have given as the stresses in that 
case could more accurately be described as 
structural stress ; but the auto-frettage of gun 
barrels was being carried out, at least on an 
experimental scale, before that time and might 
have: been, quoted instead, The theory of this 
process of prestressing a thick-walled cylinder 
intended to withstand an internal pressure is 
discussed. by Mr. A. G. Warren, who refers 
also to the final heat-treatment, designed to 
restore elasticity to the overstrained material 
whilst losing as little as possible of the locked-up 
stresses. In Dr. O’Neill’s paper on “ Internal 
Stresses in Railway Materials,” reference is 
made to a number of beneficial applications of 
internal stress; for example, the surface 
rolling of axles which introduces surface com- 
pression stress leading to increased fatigue 
resistance, shrinkage of tyres on wheel centres 
to give compression at the tread, the surface 
peening of piston-rings and the shot-blasting 
of springs. This paper, and also that of Mr. 
J. C. W. Humfrey, records the improvement 
in resistance to fatigue shown by leaf-springs 
shot-blasted on the side subjected to tension 
in service. Compressive stresses of the order 
of 50 to 60 tons per square inch were introduced 
into the surface layer, and if a decarburised 
layer is unfortunately present its effect is 
minimised by the work-hardening it undergoes. 

As a final example of a beneficial application 
of internal stress mention may be made of the 
scragging of helical springs. This treatment, 
long established. on a somewhat empirical 
basis, has received careful study at the N.P.L., 
and through the medium of the Ministry of 
Supply the results have had an important 
influence on spring design and production during 
the war. Mr. D. G. Sopwith, in his paper, dis- 
cusses the principles underlying this process 
by which favourable internal shear stresses 
are induced in the spring, the distribution of 
these residual stresses and the application of 
this information to problems of design. 

The bodies’ responsible for organising the 
symposium have rendered a great service in 
concentrating attention on the subject of 
internal stress, which is recognised as a matter 
of the highest importance by metallurgists 
and engineers. It has enabled all workers in 
this field to obtain a balanced view of present 
problems and past achievements, and should 
prove to be a stimulus to further research and 
development. 
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THE UNWANTED JOB 


A COUNTRY is only happy when it can 
look forward to the coming years with con- 
fidence ; when it feels that there will be 
stability without stagnation and progress 
without disruption. Historians and novelists 
are beginning to note that much of the 
suecess—and the charm—of Victorian Eng- 
land can be traced to its tranquility and to 
its sense of certainty. It never doubted that 
the light of to-morrow would be the same as 
the light of to-day. It was certain that it 
knew black from white ; right from wrung. 
It saw no need for great changes of things or 
thoughts. No arriére pensée disturbed its 
firm faith in its great destiny and its earnest 
conviction that the ways of England were the 
right ways and other ways were wrong ways. 
All very laughable, even, perhaps, con- 
temptible, to modern intellect, but all 
making for that tranquil certainty of which 
we have spoken. Then men could safely lay 
their business plans for the future in their 
calm certainty that the future would be just 
the same as the present, and order their 
domestic lives on definite, well understood 
and formulated lines. That it had its grave 
defects, this secure life, let no one deny. 
But let none deny either that it had its 
merits. Paradoxically, had there been less 


stability there might have been less progress. 

One of the rooted faiths of the Victorians 
was that men ,must stand upon their own 
feet. It is not surprising that self-help was 
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so firmly established amongst the virtues at a 
period when all over the country men of no 
account were rising into importance and 
wealth. Nor is it surprising that these men 
who had made themselves by their own 
endeavours resented the interference of 
Government with their affairs. They wanted, 
as they would have said: themselves, a fair 
field and no favours. They believed that 
each man must fight his own battles, and 
whilst thousands were rising from the ranks, 
they carried that principle to the lowest 
rungs of the industrial ladder. Each man, 
no matter what his station in life, must find 
his own job. He had to make his living, and 
if he could not do it by work that he liked 
then he had to make the best of distasteful 
work. That was his-affair. That faith is 
not wholly lost. People still resent, even in 
the modern world, with all its new ideas, 
being told what they must do. Hence it is 
that only very unwillingly, with dragging and 
reluctant steps, the Government has been 
driven, in the present emergency, to adopt 
some measure of the direction of labour. 
But can it be said with certainty that this is 
only an expedient forced upon the country 
by the conditions of the day ; that it is 
called for only because there are more jobs 
than workers, and that when that position is 
reversed men and women, in all ranks, will, 
as in the past, be less free to pick and choose, 
but will have to take what work offers ? The 
answer is by no means certain. For one 
thing, the full employment policy implies 
that never again will there be a time when 
labour is abundant and work scarce. For 
another it is unlikely that any future House of 
Commons will agree that the working people 
must, as in the past, rely solely upon them- 
selves. Governments may stick up posters, 
“ Work or Want,” but when it comes to the 
rub they will add “If you can’t find a job, 
we won't let you want.” What it amounts to, 
then, is no more nor less than this: that 
occupations that are disliked, like coal- 
mining or domestic service, are likely always 
in future to be short of labour. If no induce- 
ments will draw people into them and 
coercion, real coercion, not the barley water 
coercion of the present control, will not be 
tolerated ; if the carrot will not coax, and 
the goad has been broken, people, in the 
millenium of labour, will not do what they 


do not wish to do and the distasteful jobs, or - 


the jobs that have lost caste, will not be done. 
In the past, the world over, the rotten jobs, 
the jobs which could be performed by the 
roughest labour, were paid for at the lowest 
rates. Now, on the Robert Owen’s prin- 
ciple, that the labour-hour is of constant 
value whatever the work, the crudest work 
must be paid for nearly as highly as the 
finest ; in a fastidious world, indeed, the 
less attractive the work the higher must the 
wages be. 

Can the engineer and the scientist offer a 
way out of this dilemma? Is it possible for 
them to devise mechanisms or invent pro- 
cesses that will do all the dirty and disagree- 
able work of the world and leave all the 
people of the world only the pleasant tasks 
to do? Much, no doubt, lies within the 
ability of engineers. No doubt succeeding 
generations will see in an inoreasing degree 
the automatisation of mere drudgery, and 
new processes will remove many of the 
dangerous and disagreeable occupations. 
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Yet it is hard to escape the conviction that 
for some years to come much distastefy 
work will have to be done and that the 
direction of labour may prove to be a policy 
from which there iv no immediate escape, 


AUSTERITY AND CIVIL AVIATION 


THE economic position of civil aviation 
has from its infancy been more than a little 
uncertain and now it has to face a new 
ordeal. Immediately after the first world 
war when financial ways and means for 
flying as for everything else were under 
discussion, -we had the striking pronounce. 
ment from Mr. Winston Churchill, then 
Secretary of State for Air, ‘that “‘ Aviation 
must fly by itself.’ Mr. Churchill was no 
less master of air policy than of the happy 
phrase in which to express a decision, 
But happy phrases are not always as potent 
as they sound and in the event the nestling 
proved more than a little reluctant to fly 
by itself. Coaxing, however, continued, 
and less than two years ago H.M. Govern. 
ment endorsed the objective that “ the 
air services should be made self-supporting 
as soon as possible’; even so, subsidies 
in one form or another have still proved to 
be as necessary in this country as elsewhere, 

It is generally held that the first step 
towards solvency came with the Handley 
Page air liners, used in the early twenties 
on the London to Paris service, though the 
true state of such accounts is never easy 
to assess, since the airfields themselves are 
a public provision as are many of the navi- 
gational facilities and all the weather 
reporting. These early Handley Page air. 
craft would now seem absurdly slow but 
in those days 100 m.p.h. was counted a good 
speed. Later on, much more powerful 
craft became general and subsidies rose in 
sympathy. However, with the passing years, 
the coming of technical improvements and 
denser traffic made the situation better, 
and the subsidy paid to Imperial Airways 
fell considerably between 1931 and 1936. 
Now we face in Britain the political issues 
of nationalisation and austerity and into 
this uncertain bag has been swept the still 
youthful aviation. Opinions may and do 
differ widely as to the merits of nationalisa- 
tion as a principle, but generally speaking 
the technical view is against such measures 
in the case of any undertakings still in the 
stage where new developments may arise 
at any time and call for direction by enter- 
prising men not afraid of taking risks and 
of spending privately owned funds to back 
their ventures. Nevertheless, for good or 
ill, civil aviation has been nationalised and 
we have three Corporations to run the ser- 
vices with two departments of State to share 
in the placing of aircraft contracts, and all 
five—judging from Press reports about 
Tudors, Brabazons and large flying boats 
—not without an alarming tendency towards 
internal disagreement. However that may 
be, what we do know is that the expenditure 
on subsidies is higher than ever and that 
many firms are in difficulties. This is not 
all the effect of nationalisation, for in the 
U.S.A., the sturdy home of free enterprise, 
aviation firms have been making losses 
measured in millions. This may be partly 
due to the much advertised air accidents, 
which naturally alarm the travelling public. 
In due course figures for the current acci 
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dents rate will no doubt be issued and it 
gil be surprising if they equal the low 
reached in the pre-war years. 

The present seemingly boundless rivalry 
to produce faster and faster civil aircraft, 
with the need for even larger and more 
costly airfields, would be out of place in 
normal times and in these days seems more 
yo than ever. As the Minister for Civil 
Aviation has recently pointed out, it is 
unreasonable to expect ever-increasing areas 
of land, material and labour to be used for 
lengthening runways. Sooner or later the 
manufacturers must learn to make their 
aircraft fit the runways, “ just as ships are 
made to go into docks.” In civil aviation 
(though not in military) the race for 
higher and still higher speeds must needs 
abate. It is true that for a reliable service 
the airspeed must be well above the head 
winds expected on the route. If on a par- 
ticular route this is assessed as 30 m.p.h., 
an airspeed of ten times as much should 
suffice. Such an aircraft would have a 
cruising speed of about 300 m.p.h., some- 
what over the 250 m.p.h. taken as the 
economic speed in Mr. Edward Warner’s 
estimate of some years ago but of the same 
order. A case could conceivably be made 
for a higher speed though it is hard to see 
on what economic considerations it would 
be based. Efforts to produce speeds which 
approach the sonic barrier are surely quite 
out of place for civil aviation, as being 
dangerous, costly and probably not a little 
uncomfortable for the passengers. They 
are dangerous because of control difficulties 
in flight and in landing, costly because of the 
high drag and the need for extending air- 
fields, and uncomfortable because taking 
“air bumps ’’ at high speed is like driving 
a racing car ‘all out’ on a bumpy road. 
It might be a wonderful sensation for a 
passenger to fly as fast as sound or even 
faster, but his pocket book must suffer, 
and his comfort as well. Subsidies and inter- 
national rivalry in producing ever faster 
aircraft tend to conceal the fact that there 
must be an economic limit to the speed, 
a limit at which the shorter period of a 
journey no longer compensates for its cost 
and its discomfort to the passenger. For the 
air traveller seeks comfort, convenience 
and safety as well as rapid service. There 
are grandiose schemes afloat, political and 
technical, in the air and elsewhere. We 
cannot afford them all and not all would 
want them even if we could. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SCIENCE, LIBERTY AND PEACE 


Smr,—The views of Messrs. Taylor and 
Watson, and their obvious sincerity, make 
interesting reading (especially in contrast). 
Sadly enough, the objective proof of these 
views which is impossible, will make not the 
slightest difference either to their own or anyone 
else’s subjective acceptance of their ‘‘ responsi- 
bility.” 

Similarly, no amount of theory—scientific, 
philosophical or otherwise—will induce the 
readers or authors to behave differently. On 
the contrary, they will induce only a shift of 
focus further into the intellectual objectivising 
aspect of the mind. The only useful or morally 


THE ENGINEER 


correct type of argument on these questions 
is the negative method used by Socrates. Let 
me make this point clear. 

All objective knowledge is approximate 
knowledge, i.e., temporal, Mental and physical 
functions on this plane produce nothing but 
arbitrary standards and a growing sense of 
change. Inasmuch as man allows himself to 
exist wholly in time, he believes in nothing. 
Believing in nothing he posits his ego as supreme 
—the sole reality in a sea of nothingness. 
Reason becomes, as it is, the instrument of 
will, ‘‘ proving’? one approximation against 
another, proving that an error is not an error 
because it is not another error. Similarly, 
“right ’’ becomes ‘“ might,’ ‘‘ freedom” 
becomes “ the recognition of economic neces- 
sity.”” ‘‘ Democracy depends on dollars—or 
exports—or coal,” or ‘‘ democracy must purge 
itself of its enemies.” 

‘* All things are relative.” Individuals are 
graded, labelled and managed according to 
“ scientific laws.’’ Pushed, cajoled, implored 
and directed according to cast iron economic 
laws refuted by cast steel economic laws. 
Sooner or later the human mind succumbs to 
the vertigo of Babel. Like all vertigo it arises 
from the inability to stand inhuman dimensions 
and altitudes. Like all vertigo it can only be 
expressed in contradiction. 

Never has man known so much; never so 
little. 

Never so powerful as a group; never so 
powerless as an individual. Never so aware 
of the interdependence of men; never so 
alarmed by the fact. Believing implicitly 
in a reason which can prove its own invalidity. 
Believing in the selfishness of nations and 
individuals, and increasingly framing existence 
on their unselfishness. 

Fighting tyrannies without, whilst accepting 
tyrannies within. 

Fighting for the right to be responsible, but 
hating responsibility. 

Fighting for existence and thereby losing it. 

Against this background the subjective 
thinker says simply, “I believe in God. I 
respond to God with an act of faith. I see 
God and have faith in my fellows through 
faith in God. Without complete faith in God 
I am nothing. Without this faith men are the 
pawns of power—instruments to forge the 
ambitions of the ego.” 

This, then, is my belief and I hold that such 
a belief demands a specific social structure 
for its complete expression ; a social structure 
where the amount of power any individual 
or group can exert over others is strictly 
limited, in a word, decentralised. I hold, too, 
that this society we live in is not God-given or 
Fate-given, but Man-given; that this society 
increasingly enslaves man to the temporal 
and has destroyed his faith in the eternal. 

Being, as we are, a synthesis of the temporal 
and the eternal, nature makes hypocrites of 
us all. Anyone claiming full responsibility 
for his actions to-day is obviously ignorant 
of the implications of full responsibility. The 
more we interlace our existence directly or 
indirectly with others, the greater the moral 
responsibility thrown upon each of us. There 
is no escaping the conclusion. We would 
need be a world of Christs to carry the moral 
responsibility for working this system. For- 
tunately, man as an existing individual con- 
trasted to homo sapiens, does not entirely fit 
the machine ; he persists in his waywardness, 
persists in being selfish when his abstracting 
reason tells him to be unselfish, and vice versa. 
Direct’ experience still means more to most 
people than abstraction, apparently. If this 
fact is inconvenient at present it has its positive 
side. For if it means anything it means that 
people still respond to what they see and feel 
as contrasted to what they think or are told 
to think. On this level good and evil are 
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tangible ; loves and hates are real, friendships 
and responsibilities meaningful. 

Through this aspect of his being man becomes 
a man and is capable of living as such: Only 
from this side of his being is he able to find and 
operate the principle expressed by Mr. Watson 
and which I absolutely share with him (in 
principle, but, alas, not completely in fact). 

If Mr. Taylor cannot see now how the con- 
ditions of a man-made environment can have 
anything to do with a problem basically ethical, 
I cannot tell him. He will have to find out by 
experience and with the help, maybe, of a 
little Buddhism which does understand the 
problem. 

Since the problem cannot be put directly, 
IT would like to posit this question. Is an 
ethically aware individual justified in giving 
guns and power to a child he knows to be 
irresponsible ? My answer is ‘‘ No.” In my 
opinion, such a man is ridiculous when he 
appeals for responsibility in others whilst 
pursuing such a course in life. For this reason 
I recognise human limitations and appeal for 
a limiting and balancing of power within 
society. G. A. FEtron. 

London, W.11, November 8th. 

[The contributors to this discussion having 
now all expressed their views at length— 
though without success in convincing their 
opponents—the Editor feels that correspond- 
ence on this subject should now cease. ] 
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The Shipbuilding Employers’ 
Federation 


Ar the annual general meeting of the Central 
Board of the Shipbuilding Employers’ Federa- 
tion held in Edinburgh on Friday, November 
2ist, Sir Wilfrid Ayre, the chairman and 
managing director of the Burntisland Ship-- 
building Company, Ltd., Burntisland, Fife, 
and chairman of Hall, Russell and Co., Ltd., of 
Aberdeen, was elected President for the coming 
year in succession to Mr. George Barrie, the 
chairman and managing director of Barclay, 
Curle and Co., Ltd., of Whiteinch, Glasgow. 
Mr. Frank W. Dugdale, the ing director 
of S. P. Austin and Son, Ltd., of Sunderland, 
already a Vice-President, thus becomes senior 
Vice-President. Sir Lawrie Edwards, the 
chairman and managing director of the Middle 
Docks and Engineering Company, Ltd., of 
South Shields, and Mr. Charles Connell, a 
director of Charles Connell and Co., Ltd., of 
Scotstoun, Glasgow, were also appointed Vice- 
Presidents. Mr. V. S. Mangham, the general 
manager of A. and R. Brown, Ltd., of Liverpool, 
was elected chairman of the Conference and 
Works Board, and Mr. R. 8. Chipchase, C.B.E., 
the chairman and managing director of the Tyne 
Dock Engineering Company, Ltd., of South 
Shields, was appointed vice-chairman. 
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The Rocket as a Weapon of War in 
the British Forces’ 


By Srr ALWYN D. CROW, C.B.E., M.A., Se.D.t+ 
No. I. 


N July, 1936, it was decided to undertake 
the systematic study of rockets for various 
warlike purposes, and the development was 
co-ordinated under the direct guidance of a 
sub-committee of the Committee of Imperial 
Defence, namely, the Sub-Committee on Air 
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Fic. 1—EXPERIMENTAL 2IN ROCKET MOTOR 


Defence Research. I was entrusted with the 
task of controlling the new field of develop- 
ment. 

The original main lines of objective that 
were laid down for intensive study were in 
order of priority :— 

(a) Anti-aircraft defence. 

(6) Long-range attack. 

(c) Air weapon against hostile aircraft. 

(d) Assisted take-off for heavy aircraft. 


Earty Rocket DESIGNS 


Our first problem was to produce a rocket 
which would parallel the performance of the 
3in anti-aircraft gun, and _ calculations 
showed that this could probably be done by 
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and the designer therefore must provide for 
as great a weight of propellant charge as 
possible consistent with the strength of the 
surrounding metal tube. The decision to use 
a solid charge in place of a liquid fuel system 
was taken in order to avoid complexity of 
design ; it was in any 
case desirable from 
economic  considera- 
tions. 

The arrangement of 
the propellant charge 
in this first experi- 
mental type of rocket 
is indicated in Fig. 1, 
and exhibits a feature 
which may well form 
the subject of in- 
vestigation in the 
future; although of 
necessity it was 
temporarily discarded 
in the rockets that 
were successfully developed in the war. Our 
early feeling was that it was improbable that 
the thin steel tube forming the casing of the 
rocket motor would be able to stand up to 
the duration of the period of burning of the 
charge, if the propellant gases, which have a 
temperature of about 2500 deg. Cent. (about 
4500 deg. Fah.), were brought into direct 
contact with the metal surface. We investi- 
gated, therefore, the possibility of arranging 
for the propellant tube to burn on its inside 
surface only, and this involved solving the 
problem of inhibiting burning on the outside 
surface without seriously reducing the 
density of loading. Development was there- 
fore put in hand of a suitable material having 
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have the same time of flight to 15,000f¢ as 
the 3in anti-aircraft shell. This entailed g, 
exceedingly high ratio of propellant Weight 
to total rocket weight, and the situation Was 
complicated because special materials anq 
facilities for the production were already 
becoming restricted, so that there way 
nothing like a free choice open to the designer 
However, some thin tubing was obtained jp 
sizes which would fit the propellant neg 
enough, and the first designs were based on 
these. The high ratio of length to diamete 
ruled out the possibility of spin stabilisation 
and fins had to be used. ’ 

It was soon found that the original thin 
steel tubing was unsatisfactory on account of 
ovality and eccentricity as well as the diff. 
culty of strengthening so springy a material: 
and a change was accordingly made to elec. 
trically welded tube formed from 3 per cent 
carbon steel strip. The normal method of 
manufacture of high-grade steel tubing 
drawn from the solid invariably leads to g 
certain degree of eccentricity, and the rejec- 
tion rate for such tubing to meet the stringent 
specification laid down for rockets was found 
to be prohibitive. A process was evolved and 
a plant was installed enabling steel strip to be 
rolled to a uniform closely controlled thick. 
ness, formed into tube and _ electrically 
welded. The weld seam was then scarfed 
away and the tube cold-drawn for final 
dimensions. 

This method had design difficulties. To 
ensure the soundness of the weld, on which its 
whole potentialities depended, the steel had 
to be of relatively lowcarbon content, with the 
resultant restriction of tensile strength. The 
tubes were therefore necessarily thicker and 
heavier than was desirable, with a resultant 
loss of performance. Moreover, the plant, 
once constructed, was relatively inflexible as 
regards the size of tube which could be pro. 
duced, the limits lying between about 2in and 
34in in diameter. This was a condition that 
hampered us always ; in fact, the congestion 
in the tube industry as the war pro. 
gressed was such that it was never possible 
to contemplate the manufacture’ of 
welded rocket tubes outside this range. 
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the employment of a rocket of 2in calibre, 
using a solid propellant of the cordite type. 
In the anti-aircraft application the prime 
requirement is that the time of flight shall be 
as short as possible; and to achieve this 
there must be a short time of burning of the 
rocket charge coupled with a high velocity 
at the end of combustion. The problem is to 
reduce to a minimum the weight of the metal 
components, namely, the rocket tube, the 
nozzle and the combustion chamber, and to 
secure at the same time the maximum gas 
velocity. To obtain a high rocket velocity, 
the ratio of the weight of the propellant to 
the overall weight of the rocket must be high, 





*Thomas Hawksley Lecture, Institution of Mech- 
anical Engineers, November 21st. Abstract. 

{Head of Technical Services, British Supply Office, 
Washington, D.C., United States of America. 
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plastic properties to fill the narrow annulus 
between the propellant and the motor body ; 
the intention being that the plastic should 
adhere strongly enough to the surfaces, both 
of the propellant and of the motor bedy, to 
exclude propellant gases, and at the same 
time be capable of flowing under the stresses 
due to temperature changes, whilst retaining 
its shape and position under the stress due to 
the weight of the filling. By making the 
internal contour of the charge a star-shaped 
cross-section it is possible to obtain an almost 
constant burning surface, so that the thrust 
remains relatively constant, and it is also 
possible to adjust the time of burning within 
limits. 

After preliminary static firing experiments 
it became clear that it would be difficult to 
meet a specific requirement for the rocket to 
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Early experiments during the spring and 
summer of 1937 were encouraging, and good 
and reliable performance was obtained in 
firing trials; but with the onset of colder 
weather in the winter of 1937 it became 
apparent that the development of a satis- 
factory material for the plastic surround had 
by no means been achieved. The material 
could not cover the temperature range 
involved. At temperatures over 80 deg. it 
became fluid, while at the low end of the 
range it again lost its plasticity and became 
tacky. Another difficulty was the effect of 
the exudation of nitro-glycerine from the 
propellant charge which seeped into the 
plastic surround and altered the plastic 
properties during storage. This was a very 
serious setback and led to the decision to 
abandon the use of a plastically secured 
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charge and go to a loose charge with free 
porning of all surfaces, at the same time 
atilising 4 heat insulating-coat to protect the 
etal of the tube as far as possible from the 
potgases. The first trials of this new arrange- 
ment were carried out in February, 1938, 
ying @ plain cylindrical tube of propellant 
supported on @ fabricated steel cross which 
acted as & trap to prevent the tube setting 
hack into the nozzle throat. Given sufficient 
clearance between the propellant and the 
steel tube, this arrangement proved very 
successful and it was found that malleable 
cast iron grids could be made to withstand 
the most severe conditions. 

A typical loose charge rocket motor is 
illustrated in Fig. 2. The propellant charge 
itself is a plain cylinder of cordite, and, after 
ignition, burning takes place on all exposed 
surfaces. The charge, although loose, is a 
fairly good fit between the obturator at the 
head end and the grid with obturator at the 
tail end. It is centred in the surrounding 
metal tube by tabs of inert and relatively 
incombustible material, which are arranged 
ina spiral around the charge and stuck firmly 
to the cordite. 

Ignition is electric; wires being carried 
from metal contacts in the rear end of the 
motor through the centre of the charge to the 
igniter at the head end of the motor assembly. 
This ensures, as far as possible, that the gas 
flow is unidirectional from the head end to 
the nozzle. 

A closing dise is provided at the rear end, 
which vents when the pressure developed by 
the gases has reached a critical figure ; this 
isnecessary to ensure regularity of action and 
burning. In the divergent part of the nozzle 
is placed a bag containing a drying agent, 
such as silica gel, to ensure good keeping 
qualities on storage. ; 

The motor is closed at the head end by a 
shell ring secured into the rocket body by 
spring pins. Into this ring is screwed the 
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coating was only 0-008in, the reduction in 
wall temperature at the end of burning was 
found to be of the order of 300 deg. Cent. 
(572 deg. Fah.), which resulted not only in 
preventing the tubes burning out, but also in 
the achievement of a real improvement in 
accuracy of flight. 

These two major changes—from the thin 
alloy steel tube to the thicker material, and 
the adoption of the loose charge with its 





FIG. 3—-3IN ROCKET TWIN ANTI-AIRCRAFT 
PROJECTOR 
reduced outside diameter and consequent 
reduced weight—brought the performance of 
the weapon below that originally specified ; 
but our first war rocket had been born. In 
the course of time there were many improve- 
ments in design, and many modifications 
were made to the components and to the 
assembly of the components ; but the early 
2in rocket was destined to be the prototype of 
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the same difficulties were encountered at the 
low end and at the high end of the tempera- 
ture range of use. 

The decision was therefore taken to adopt 
the loose type of charge in the 3in rocket also, 
and to accept the reduction in performance 
thus entailed. 

A design that was regarded as generally 
satisfactory for extended trial was evolved 
by the end of the summer of 1938 ; and fuse- 
scale and trajectory trials were planned to 
take place the following spring and summer. 
The Munich crisis precipitated action, and it 
appeared inadvisable to delay the trials. 
Consequently, as winter weather conditions in 
England are unsuitable for work of this kind, 
a search was made for a suitable site in a 
more favourable climate. Such a site was 
found in Jamaica, and some 2500 rounds 
were fired there during the winter of 1938-39 
in an extensive series of ballistic trials. 

In November, 1940, a twin projector was 
designed on the general lines of the single 
projector, but incorporating a number of 
improvements which experience with the 
earlier design had shown to be desirable. 
This projector is illustrated in Fig. 3. 

By the end of 1940 the German campaign of 
bombing England by night had reached such 
intensity that the available anti-aircraft 
gunnery resources were being strained to the 
limit. The 3in anti-aircraft rocket therefore 
came into demand for the réle for which it 
had originally been intended, namely, supple- 
menting the heavy gun defences. The possi- 
bility of this was foreseen during the summer 
of 1940, and by arrangement between the 
War Office and the Ministry of Supply an 
experimental regiment was formed in October, 
1940, to study the new operational technique 
and to produce a drill for using rockets 
against high-flying heavy bombers. This 
regiment worked in ‘the closest association 
with the rocket development establishment 
in Wales, and the collaboration resulted in 
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projectile proper, containing the explosive 
charge or other filling. 

The problem of the coating for insulating 
the walls of the rocket motor from the effects 
of the hot gases was’ overcome, after a pro- 
longed series of éxperiments, by spraying the 
inside of the motor tube with a suspension of 
finely ground alumina in a solution of sodium 
silicate. +The ~ physical condition of the 
alumina, the method and fineness of grinding, 
the chemical composition and physical pro- 
perties of the silicate, the duration, atmo- 
sphere, the temperature for preheating and 
final baking were all found to be critical. 
However, by rigid control of the supply of 
materials, and by insistence on carefully pre- 
scribed conditions of operation, the process 
was industrialised and the refractory coating 
was successfully applied to several millions 
of rockets. Although the thickness of the 
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a number of important weapons in the general 
armament programme, particularly for naval 


purposes. 
THe 31n AnTI-AIRCRAFT ROCKET 


About a year after the start of the develop- 
ment of the 2in rocket a demand was 
received for a larger and more powerful 
weapon to have a performance approximating 
to that of the new 3-7in anti-aircraft gun, 
which was just on the point of coming into 
the Service. This led to the investigation of 
a 3in calibre rocket, and while this was in no 
way a straight “‘ scaling up”’ from the 2in 
rocket design then under investigation, the 
general features of the two types were very 
similar. As in the case of the 2in rocket, the 
early experiments with the 3in model were 
made on the basis of securing the cordite 
charge with a plastic surround, and exactly 
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the production of a complete drill and training 
scheme, together with many practical im- 
provements in the equipment as 4 whole and 
in the system of fire control. Later, in 
March, 1941, the regiment was given an 


‘operational réle under A.D.G.B. in the defence 


of the Cardiff area. On April 7, 1941, it 
destroyed its first aircraft. 

In addition to the single and twin pro- 
jectors, a number of multiple-barrel equip- 
ments on mobile mountings were produced 
by conversion of 3in anti-aircraft gun 
mountings. 

The rockets were fired in salvos, up to 128 
rounds at a time in the case of batteries of 
twin-barrelled projectors, or a maximum of 
108 rounds for the batteries of nine-barrelled 
projectors. This type of “‘ crash salvo ”’ was 
a completely new departure in anti-aircraft 
defence, and in addition to obtaining a 
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reasonable number of kills, the deterrent 
effect on raiders was very marked. 

As in the case of the 2in rocket, the motor 
of the 3in anti-aircraft rocket became the 
prototype of a group of new rocket weapons, 
some of which will be briefly described later. 


THE 51n ROCKET 


On the outbreak of war the development 
of the 3in rocket was forced to yield place to 
other more immediately urgent projects. 
One of these was a demand for a weapon that 
could be handled in slit trenches and would 
be capable of projecting with reasonable 
accuracy a bomb weighing 30 1b to ranges 
varying between 2 and 4 miles. The con- 
ditions to be satisfied implied that while the 
performance of the rocket only needed to be 
moderate, the accuracy of functioning would 
have to be relatively high. Further, the 
handling requirement imposed an upper limit 
of 6ft on the possible length of the pro- 
jector, from which the rocket is launched. 
In consequence, effort was concentrated on 
evolving a design of motor which would give 
the rocket as high an acceleration as possible 
at launching to ensure stability, and would 
include precautions against the ejection of 
unburnt slivers of cordite at the end of the 
combustion of the propellant charge. This 
latter condition was laid down for the design 
specification, since at the time it was believed 
that sliver ejection was one of the major 
contributory causes of dispersion. 

The design of motor that was _ finally 
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evolved is shown in outline in Fig. 4. The 
diameter of the round was too large to enable 
welded steel tubes to be employed in the 
construction of the motor body, and it was 
decided to use the drawn steel tubing from 
which the bomb itself was made. The nozzle 
throat diameter was not large in comparison 
with the calibre of the round, so that an 
annulus of some width was left between it and 
the walls of the tube. 

To obtain a quick-burning charge recourse 
was had to a multiple-stick design having 
eleven sticks of tubular cordite. These were 
disposed in the annular space between the 
tube wall and an internal axial tube, which 
was perforated to allow a free flow of gas. 
The sticks of cordite were slotted radially 
with the same object in view. 

Such an arrangement, gives a low ratio of 
charge weight to rocket weight, and by 
present-day standards the dispersion of the 
rocket was not particularly good. Neverthe- 
less, the design was successful, for it had a 
high performance index (and by this is meant 
the ratio of the thrust-time integral in 
pounds-seconds units to the charge weight in 
pounds, i.e., a measure of the efficiency of the 
charge and nozzle combination) ; while the 
unknown factor entering into dispersion was 
low. 

The rocket met the specification laid down, 
but as a result of the changing pattern of the 
war it was never used operationally in its 
intended réle. The motor design, however, 
had a profound effect on subsequent weapon 
developments. 


(To be continued) 


A Prototype Stainless Steel Coach 


E recently had an opportunity to inspect an 

interesting prototype stainless steel railway 
coach, designed and built by the Pressed Steel 
Company, Ltd., of Cowley, Oxford, in co-opera- 
tion with the Budd Company, of the United 
States, a technically associated firm which has 
been engaged in this class of work for many 
years. Built by the same methods and on the 
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COACH 


typical lines of the coaches constructed for the 
American railways, the new vehicle also incorpor- 
ates the general features of British carriage stock. 
The Pressed Steel Company plans to build 
coaching stock at its new factory at Linwood, 
near Glasgow, and it is intended to use the 
prototype coach as a model upon which future 
design can be based. Although the firm will 





concentrate upon export orders, it is hoped that 
the home railways will also be interested in the 
new design. 

Stainless sieel has been used throughout in 
the construction of the new coach, and in its 
design full advantage has been taken of the 
properties of the ‘‘ 18-8 ”’ alloy used to combine 
considerable strength with light weight. The 


IN COURSE OF ASSEMBLY 


coach is 63ft 6in long by 9ft 2in wide and is 
mounted on two standard 9ft wheel base 
L.M.S. bogies. Accommodation is pro- 
vided for eighteen first-class passengers in 
three compartments and thirty third-class 
passengers in a central-aisle open saloon. In 
full running order the new coach weighs 
29 tons 5ewt; the makers state that a 
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similarly equipped coach of standari| British 
construction would weigh nearly 5 tons mor 
It is anticipated that the experience gained j, 
building the prototype will permit on eye, 
greater saving of weight in future desivng, 
The individual members of the coach are in 
the main built up from pressings anc! draw, 
sections, designed for multiple production 
They are first jig assembled and welded by the 
Budd “Shotweld” process prior to fing) 
assembly by spot welding together to form q 





THIRD -CLASS SALOON 


complete rigid structure. In the new design 
the heavy steel underframe, usual in British. 
built coaches, has been eliminated and the 
body is fabricated as a continuous rigid shell. 
The main longitudinal members are built up 
of stainless steel sheet designed to form 
continuous rigid box girders. These girders 
are welded to the transverse and_ vertical 
members, to which the stainless steel sheets 
forming the roof and side panelling are attached 
by spot welding to form a complete fabricated 
assembly. At each end of the coach the main 





COLLISION POSTS 


longitudinal members in the roof structure and 
the underframe are connected by a pair 0 
heavy collision posts. These posts are designed 
to reduce the tendency to telescoping 
coupled coaches in the event of collision. The 
tops of these posts, as can be seen in the photo- 
graph we reproduce, incorporate slinging eye 
by which the coaches can be lifted for trans- 
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portation purposes. This slinging arrangement 
can be used to good effect if it is required to 
lift the coach back on to the rails in the event 
of a derailment. 

The only members of the coach which are 
not of stainless steel are the main transomes, 
draw and luffing assemblies, which are of all- 
welded steel construction and are rigidly 
attached by welding to the body of the vehicle. 

The design and method of construction and 
assembly of the coach members, coupled with 
the properties of the stainless steel of which 
they are all made, is stated to give the coach a 
particularly high resistance to the effects of 
collision. In a series of tests carried out at the 
Budd plant in the United States this proto- 
type coach reacted satisfactorily under a 
longitudinal compression load of 400,000 Ib, 
and also under a vertical deflection test when a 
uniformly distributed load of 45,000 Ib was 
applied. 

The corrosion-resisting properties of stainless 
steel keep maintenance costs low, as no protec- 
tive painting is required, and when a coach is 
being first built it is not necessary to use a 
heavier gauge of metal than actually required 
for initial strength to compensate for corrosion 
losses as the vehicle ages. ¢ 

The passenger accommodation of the coach 
is particularly good and a high standard of 
comfort and convenience has been attained in 
both the first and the third-class sections. The 
six seats in each of the three first-class com- 
partments are of foam rubber upholstered in 
mohair. There are fixed arm and head rests 
and heating units are provided beneath each 
row of seats. General lighting is provided by 
fluorescent tubes, and a supplementary incan- 
descent light for reading purposes, with an 
individual switch, is set over each seat. The 
seats in the third-class section are arranged in 
pairs and each can be adjusted by the passenger 
according to the angle at which he wishes to 
recline or sit. A foot rest, which can be 
adjusted for height, is set in front of each seat 
and adds considerably to the comfort of the 
passenger when in a reclining position. Each 
pair of seats is rotatable, so that parties of four 
passengers can sit facing one another if they so 
desire. The main lighting is by means of 
fluorescent tubes in the centre of the ceiling, 
and individual incandescent reading lights let 
into the luggage racks can be used by the 
passengers as needed. Through a main heating 
duet along each side of the floor hot air is blown 
into the coach beneath each pair of seats. 

Double glazing is fitted throughout the coach 
and an air space is left between the two layers 
of glass. Additional ventilation is provided by 
a sliding section at the top of each window. 
Air is exhausted from the compartment 
through perforated plates in the ceiling, and the 
air in the coach is completely changed twelve 
times an hour. Heat insulating material 
applied to the roof, walls and floor helps to ‘keep 
the coach warm in winter and cool in summer. 
Rubber insulating pads have been used to 
reduce noise transmission from the wheels to 


the coach and sound-absorbing ceilings of 
perforated panels are fitted throughout. 

A particularly well-equipped lavatory is 
situated in a vestibule at each end of the coach 
and water is stored in stainless steel tanks above 
the vestibules. 





A Large Narrow Gauge 
Locomotive 


THE photograph we reproduce below shows 
a powerful non-articulated oil burning 2-8-0 
heavy freight locomotive, which has recently 
been shipped by the Hunslet Engine Company, 
Ltd., Leeds, to the Trujillo Railway of the 
Peruvian Corporation. It has been built to 
the requirements of Mr. T. Jefferson, the chief 
mechanical engineer, and to the specification and 
inspection of Messrs. Livesey and Henderson, 
the Corporation’s consulting engineers. Al- 
though this engine is intended to haul trains 
of 400 tons over | in 50 ruling grades, and 
to traverse curves of 328ft radius, it was speci- 
fied that the axle load should not exceed 12 
tons. By careful design, the adhesive weight 
was brought to about 48 tons, representing 
914 per cent of the locomotive weight. 

The boiler has a barrel just over 5ft internal 
diameter, containing 129 steel tubes of 2in 
o.d. and twenty-one flues of 5}in dia, 12ft 
4in long. A fire-pan lined with fire-brick below 
the shallow, round-topped fire box, houses the 
oil burner at its front end. This burner is 
carried on an accessible quick-release mounting, 
which facilitates its cleaning. 

The engine has bar frames 4in thick, which are 
made from steel slabs, and are connected by 
cast steel and steel plate drag boxes and 


stretchers. Each cylinder is cast integrally 
with half of the smoke-box saddle. The 9in 
diameter piston valves are actuated by Wal- 
schaerts gear, giving a maximum travel of 
4}in and a maximum cut-off of 80 per cent. 
The steam lap is lin and the lead fin. From 
the piston-rods drive is taken through Laird 
crossheads on to the third pair of coupled 
wheels through connecting-rods 8ft 2in long. 
The leading dimensions of the locomotive 
are as follows :— 
Two cylinders ... 
Coupled wheels 
Boiler pressure ... 
Heating surface :— 
Tubes and flues 
Firebox ; 


18}in by 24in 
44in dia. 
180 Ib per square inch 


1,184 square feet 
110 square feet 
1,294 square feet 
200 square feet 
23 square feet 
47-9 tons 
53-5 tons 


Total 


Superheating surface 

Grate area és 

Adhesion weight | 

Engine weight ... : 

Tractive effort at 75 per cent 
boiler pressure Bay ass 


in 25,200 lb 
Factor of adhesion ... 


4-25 to l 
Tender :— 
Oil capacity . 1,200 gallons 


Water capacity 


; 3,000 gallons 
Fully-laden weight 


35-25 tons 

Cast steel axle-boxes having bronze bearings 
with white metal inserts are centred in the 
bar frames and have adjusting wedges to the 
rear. Loads are taken through a three-point 
suspension system in which the two leading 
pairs of coupled wheels are grouped with the 
leading pony, and the two rear pairs of wheels 
have an independent spring group down each 
side. A steam brake is fitted to all coupled 
wheels and also to all of the tender wheels, but 
no continuous brake equipment is fitted for 
the train. 





2-8-0" 


FREIGHT LOCOMOTIVE FOR PERU 








N interesting sand cooling plant, of compact 
44 design, which has been working successfully 
for many months, is shown in the accompanying 
illustration and drawing. In this plant sand 
is delivered from the sand dryer into a bucket 
elevator of the standard belt pattern. The 
sand is discharged at the top of this elevator 
into a controlled chute, from which it flows 
down over a series of water-cooled trays set at 
an angle of approximately 35 deg. Each of 
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A Sand Cooling Plant 


at the top supplying the first four trays and the 
other being mounted halfway down the 
elevator to supply the five bottom trays. The 
sand cascades evenly over the whole of each 
tray, spillage being prevented by light sheet 
metal skirts with a slight taper clamped on 
each side, Ir tests of the plant the following 


SAND COOLING PLANT 


these trays is adjustable and easily removable. 
The supply of cooling water enters the bottom 
of each tray through a flexible hose, a pet cock 
being mounted at the top of each tray to dis- 
charge any air. From the trays water is dis- 
charged through a }in copper tube leading 
down the side of the elevator to a tun-dish. The 
rate of water discharge is controlled by a small 
tap immediately above the tun-dish. 

The sand cascades over nine trays. Five 
cooling water discharge pipes from the trays 
are arranged on one side of the plant and four 
on the other, and they discharge into two tun- 
dishes. This individual tray cooling water dis 
charge arrangement enables the operator to see 
whether each tray is being cooled and permits 
close control of the flow of water. Owing to 
the construction of the trays the head of cooling 
water is kept very low (approximately 4 Ib to 
6 lb per inch) otherwise the trays would have 
a tendency to bulge. For this reason water is 
supplied through two ball valve cisterns, one 
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capital an underground railway. 'l')\e Main 
object of this railway is to improve com. 
munications between the western and the 
southern areas of the city, and work on thy 
first line, Alvik-Johanneshov, which wil] be 
6} miles long, is already in progress, [h, 
overall length of the various lines, whe 
completed, will be 22 miles. The turn, 
will be 25ft wide and 14ft high. Eact: statio, 
will be provided with a platform 475{t Io 

corresponding to the maximum train length, 
Trains running at an average speed of 22 m.p.h, 
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ARRANGEMENT OF COOLING PLANT 


sand leaving cooler, 60 deg. Fah.; temperature 
of water entering trays, 46 deg. Fah.; tempera- 
ture of water leaving trays, 75 deg. Fah.; 
amount of water used per hour, 70 gallons. 

The particular advantages claimed when 
using this design of cooler are that there is no 
discharge of “ fines ’’ into the atmosphere, it is 
very compact in construction and takes little 
power to operate. 





Continental Engineering News 
(By our own Correspondent) 


Underground Railway in Stockholm 


Owing to the rapid increase of the 
population of Stockholm, leading to a con- 
siderable spread of the city, it was decided 
some time ago to build in the Swedish 


escalators. The ventilating system will be 
arranged so that temperature inside the tunnels 
in summer will not greatly exceed outside 
temperature. Fresh air will be admitted through 
the stations and exhaust ait drawn off by 
means of outlets placed between stations. 
In winter the direction of air flow will be 
reversed in order to heat the stations. 


Anglo-Belgian Exhibition, Brussels 

An Anglo-Belgian Industria] and Com- 
mercial Exhibition was recently held in La 
Salle de la Madeleine, Brussels. Opened by 
the Lord Mayor, Dr. F. J. Van de Meulebroeck, 
on September 4th, the exhibition was intended 
to increase sales of British goods in Belgium. 
The organisation of stands was carried out under 
the supervision of Mr. Ian Jeffcott, L.R.I.B.A.. 
N.R.D., architect to the Daily Mail Ideal 
Home Exhibition. The Brussels Anglo-Belgian 
Show covered an area of 20,000 square feet. 


ao ES 








Ne 








eh 


th 





4 
f 
+ 


Nov. 28, 1947 


Locating Partial Breaks in 
Multi-Core Jumper Cables 


{ge orthodox methods of testing cables for 
continuity sometimes give inconsistent results 
py failing to detect incipient faults. This defect 
iz particularly undesirable in certain classes of 
multicore cables used in control circuits, and 
London ‘l'ransport, for example, have experi- 
eneed difliculty in the past with routine testing 
of the ten-core jumper cables which carry the 
control wires for traction and auxiliary equip- 
ment between adjacent carriages in multiple- 
unit stock. These jumper cables are subjected 
to periodical routine tests involving (1) visual 
examination, (2) insulation tests to earth and 
between individual cores and (3) a continuity 
test, in which a current of 30A at 4V was passed 
through the cable. 

Although these tests were adequate for 
detecting cable that was already defective, they 
gave no indication of the expectation of life, 
and the normal practice has been to assign a 
life period to the jumper cables, depending upon 
service conditions, For example, at points 
where frequent coupling and uncoupling was 





BREAK LOCATOR IN 


PARTIAL 


necessary the life was comparatively short, 
being of the order of two or three years. This 
procedure was, however, somewhat arbitrary 
and wasteful, and London Transport is now 
using test methods based on an instrument 
called the “ partial-break”’ locator, which 
has been developed and is being manufactured 
by British Insulated Callender’s Cables, Ltd.., 
72-18, Fleet Street, London, E.C.4. Initially 
the partial break locator was designed for fault 
detection in mining equipment and trailing 
cables, but the technique used has proved to be 
eminently suitable for locating breaks in multi- 
core cables. 

The partial-break locator consists essentially 
of a high-ratio air gap transformer with its 
primary winding connected in series with a 2-V 
accumulator and the cable under test. As 
shown in the accompanying circuit diagram, 
the transformer output is fed into a three-stage 
resistance-capacitance amplifier, with a set 
of earphones for the detector element. 

To carry out a test the jumper cable is 
plugged into two of the coupling sockets, shown 
in the accompanying engraving ; this has the 
effect of tonnecting the ten cores in series in 
the transformer primary circuit. An ammeter 
is included to check that this primary circuit is 
complete and that the current is between 4A 
and 5A. The jumper cable is then tapped or 
agitated uniformly along the whole of its 
surface. At any break the broken ends of wire 
will therefore be rubbed together, changing the 
resistance of the primary circuit, the change 
being amplified to produce a characteristic 
noise in the earphones. The position of the 
break can be located with some precision, since 
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the noise is loudest when the cable is tapped at 
the point of fracture. 

As shown in the accompanying engraving, 
the test bench is fitted with four coupling 
sockets, so as to accommodate the various 
types of jumper cable and jumper head from 
different classes of stock. ‘The partial-break 
detector itself is a portable self-contained 
instrument compactly housed in a wooden case. 





Fluorescent Lighting in Chislet 
Colliery 

IMPROVED lighting forms an important part 
of any programme to better working conditions 
in collieries, and a good example of the results 
that can be achieved are to be seen in the 
fluorescent lighting installation which has just 
been completed at the pit bottom of Chislet 
Colliery, in the S.E. Division of the National 
Coal Board. This installation was planned and 
executed by the British Thomson-Houston 
Company, Ltd. 

Although fluorescent lighting fittings specially 
designed for mines 
roadways are available, 
the particular shaft 
and roadway selected 
for the new installation 
in Chislet Colliery are 
in down-cast air, 
making it permissible 
to use fittings that 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28 
Victoria Street, London, S.W.1. 


CODE OF PROCEDURE IN INSPECTION OF 
COPPER-BASE ALLOY SAND CASTINGS 


No. 1367: 1947. The need for guidance in the 
difficult and somewhat controversial subject of the 
inspection of castings has been appreciated for 
some considerable time. Certain trends in current 
practice have now become sufficiently established 
to justify the formulation of a British Standard 
Code of Procedure, but the empirical nature of the 
recommendations is recognised throughout the 
document, In the words of the foreword, it is the 
purpose of the code ‘ to indicate procedures which 
will give the maximum possible information on the 
properties of sand castings with reasonable expendi- 
ture of materials, time and labour, and to standardise 
inspection procedure in order to facilitate industrial 
inspection and ultimately to assist both the designer 
and founder in improving the quality of castings.” 

Castings are classified according to the service 
they have to perform, and methods of inspection are 
recommended for each class, The methods recom- 
mended for the inspection of material cover chemical 
analysis and mechanical tests. Tables are given in 
this section relating the number of chemical analyses 
to the number of foundry casts, and the number of 
mechanical tests to the weight of castings. Inspec- 
tion methods for castings are outlined together with 
the procedures recommended for destructive, and 
non-destructive tests, the former including a table 
suggesting a suitable scheme for the number of 
destructive tests to be carried out on production 
castings. Appendices give the dimensions of 
recommended standard forms of test bars and of the 
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are not flameproof. Because of the height 
and comparative spaciousness of this particular 
pit bottom, the use of “‘ Mazdalux F809” 
fittings was feasible. These fittings are dust- 
proof and corrosion resisting, being made of 
“perspex ’’ except for the two rubber end 
covers, which allow the air within the fittings 
to expand and contract without ‘ breathing ’”’ 
the surrounding air. Single “ Mazda” 80-W, 
5ft fluorescent lamps were used in the fittings. 
With the exception of the starter switch, all 
the lamp auxiliary gear is remote from the lamp, 
being housed in a sheet steel box, with through- 
cable entries, fitted to the wall. 

The fittings were mounted laterally on the 
roof at heights varying between 10ft and 12ft 
above the floor, On either side of the cage at 
the pit bottom two fittings were mounted in 
line, extending across almost the whole width 
of the roadway. Over the rest of the roadway 
the fittings were spaced at intervals of about 
20ft, but as the main haulage way was 
approached the spacing was gradually increased 
so as to reduce the contrast between the old 
lighting and the new. 

To make the most of the installation the roof 
and sides of the roadway have been white- 
washed, and the resulting gain in reflectivity 
has contributed a good deal to the great 
improvement in the level of illumination. The 
average illumination is stated to be in the 
region of 6 lumens per square foot, but is con- 
siderably higher in the immediate vicinity of 
the cage and the whole represents a substantial 
advance on the lighting conditions that have 
hitherto been regarded as adequate for under- 
ground workers. 





standard test pieve for cast material. The code 
Detector 
Ear- 
hones 
4 
= 
= = 
= 
@ 








CIRCUIT DIAGRAM OF PARTIAL BREAK LOCATOR 


recommends that the wedge test bar should be 
adopted as the tentative standard for copper-base 
alloy castings. This recommendation is based on 
tests carried out on five different alloys, in which 
the results obtained from several types of test bar 
were compared. Details of these investigations 
were first published in a paper by F. Hudson (The 
Fourdry Trade Journal, June 20, 1946). It is 
appreciated, however, that some difficulty may be 
experienced in meeting the specification require- 
ments for certain materials using this form of test 
bar, and in these cases an alternative test bar cast 
to shape is recommended. 

It is hoped that the code will be widely accepted 
and that with appropriate modifications its sphere 
of usefulness will extend beyond the range of 
materials for which it was initially designed. Price 
2s. 6d. post free. 


MASTIC ASPHALT FLOORING 

No. 1410: 1947. This standard covers a type of 
mastic asphalt flooring composed of natural rock 
asphalt incorporated with an asphaltic cement 
consisting of equal proportions of asphaltic bitumen 
and refined lake asphalt and the addition of coarse 
aggregate. The materials covered in the standard 
are designed for a wide range of uses from light-duty 
floors to heavy-duty industrial flooring. The 
material is specified by composition. The standard 
is divided into a number of parts, one part being 
devoted to the definitions, another to the materials 
and their properties, another to the manufacture 
and characteristics of the mastic asphalt and 
includes a table for the composition by analysis of 
the ungritted mastic asphalt. The standard calls 
for the marking of the blocks for identification. 
Hardness is defined. A further part refers to pro- 
cedure for remelting the mastic on the building site, 
and an appendix is given, pending the issue of a 
Code of Practice, containing recommendations for 
the application of mastic asphalt flooring. Price 
2s. 6d. post free. 








British Overseas Trade 

Exports of United Kingdom goods 
in the month of October reached a total value 
of £108,204,294, which was £9,200,217 above 
the September total, but £2,064,719 below 
the peak figure achieved in July. There were 
twenty-seven working days in both July and 
October, and allowing for the rise in prices 
since 1938, the volume of October exports 
is provisionally estimated at 120 per cent 
of 1938, compared with 126 per cent in July, 
and 114 per cent in the third quarter of this 
year. 

Machinery and vehicle exports accounted 
for one third of the October total, the quantity 
of machinery exported being 62,633 tons, 
compared with a monthly average of 38,272 
tons in 1938. Vehicle exports in October 
were valued at £19,417,556, an important 
contribution to this coming from ships 
and boats built to overseas order. The tonnage, 

’ 51,700, was the highest in any month since 
December, 1930. The number of motor-cars 
exported in October was 14,186, and was an 
increase of 1604 on the record total for Sep- 
tember. The October exports of iron and 
steel and manufactures thereof amounted to 
169,819 tons, compared with 155,542 tons in 
September. The 1938 monthly average was 
159,656 tons. Exports of coal, however, during 
last month, were not more than 81,192 tons, 
compared with a monthly average of 2,988,019 
tons in 1938. 

Imports during October were valued at 
£161,428,969, compared with the September 
figure of £160,708,411. The October total was, 
however, considerably below the August and 
July figures of £174,039,765 and £179,248,032, 
respectively. The value of retained imports 
in October was, at £157,446,330, much the 
same as in September and the rise in exports 
during October brought about a reduction in 
the adverse balance of ttade of approximately 
£9,000,000. The peak figure of £76,800,000 
adverse balance was reached in August; 
in September it declined to £58,300,000, and 
in October to £49,200,000, which was the 
lowest figure since March. In the first ten 
months of this year, imports totalled approxi- 
mately £1,495,000,000 and exports £977,000,000 
so that the adverse balance at the end of last 
month was round about £518,000,000. 


Change in Call-up for National Service 

The Ministry of Labour announced 
at the beginning of the week a change in the 
procedure for calling up youths for national 
service. Youths born between January 1, 
1930, and March 1, 1930, are required to register 
on Saturday, December 6th, but, after that, 
there is to be no further registration until 
June, 1948. This registration will apply to 
youths born between April 1 and June 30, 
1930. During the last two or three years it 
has been the practice to register one quarter 
of an age group every three months. The 
change which is now being made means that, 
after December, youths will require to register 
at the ages of 17 years 11 months to 18 years 
2 months, instead of 17 years 8 months to 
17 years 11 months. 

The Ministry says that this procedure will 
slow down the rate of intake into the services 
over the period affected, and the forces will 
consequently receive smaller numbers for 
training during a time when the release of men 
at present serving is being accelerated. Further- 
more, industry will have the advantage of 
three months’ extra service from youths 
before they are called up. 


The Industrial Association of Wales 
The Industrial Association of Wales 
and Monmouthshire has recently issued a 
booklet containing a list of its members and 
also outlining its aim and the services which 
it renders. The Association, it may be stated, 
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was’ formally constituted in April last by the 
merging of the South Wales and Monmouth- 
shire Industries Association and the North 
Wales Association of Industries, both of which 
organisations had been in existence since 
1944, 


Briefly the objects of the Association are 
to foster trade and industry in Wales and 
Monmouthshire and to attract industry thereto ; 
and to unite the industrial resources of Wales 
and Monmouthshire, doing everything possible 
to secure a continued and expanding pros- 
perity for the area. The Association recognises 
that Wales has industrial problems peculiar 
to itself and that those problems require the 
existence of a completely representative body 
empowered to speak with one voice upon 
matters affecting the industrial welfare and 
development of the area. 

For all its members, the Association provides 
an independent organisation which is imme- 
diately available to help in any matter con- 
cerning their own particular interests. Expert 
committees have been set up within the 
Association to deal specifically with matters 
in which members have a common concern. 
They include a joint ports committee to further 
the interests of all Welsh ports, and shipping ; 
a raw materials committee to study and report 
on the allocation of basic supplies to the area ; 
and a technical training committee to work 
for an increasing flow of technically-minded 
youths into local industries. The address of 
the Association is Aberdare House, Mount- 
stuart Square, Cardiff. 


Export Targets 


A question was addressed last week to 
the Chancellor of the Exchequer, Sir Stafford 
Cripps, asking for information about the 
consultations which had taken place with 
industry before the latest export targets were 
issued. 

In a written reply the Chancellor stated 
that export targets had been kept under 
regular review with industry since the beginning 
of the export drive in 1945. Normally, the 
targets were expressed as a percentage of total 
output. The revised targets, however, which 
were issued on September 12th, were expressed 
in terms of value, and in general had not been 
discussed with individual industries before 
publication, but they related for the most 
part to percentage targets which had been 
already agreed with industry or had been 
under discussion at the time. When the 
revised schedule was issued, the targets named 
represented the Government’s estimate of 
what export task could realistically be placed 


upon the different industries. They could not, . 


in the nature of things, be rigic, but would 
stand until they were superseded by arrange- 
ment between the Government and any par- 
ticular industry. Since the publication of the 
revised targets, the Production Departments 
had been discussing them with the various 
industries concerned. 


Sweden’s Iron and Steel Industry 


The British Iron and Steel Federation 
has included in the latest issue of its Monthly 
Statistical Bulletin a survey of the Swedish 
iron and steel industry and draws attention 
to the increasing tendency for Sweden to 
participate in the field of heavy rolled pro- 
ducts, for which she has normally relied on 
imports. It is pointed out that the wartime 
increases in Central Sweden’s capacity for 
making ordinary steel, coupled with plans for 
expansion of coke, pig-iron, steelmaking and 
heavy rolling facilities at the Norrboten plant, 
near the Lapland orefields, make the long- 
term position of United Kingdom exports of 
heavy steel rather uncertain. Moreover, when 
the latest extensions to the Norrboten plant 
were discussed in the Swedish Parliament, 
an export surplus of Swedish ordinary-grade, 


Nov, 28, 1947 


Industrial and Labour Notes 


heavy-rolled products was foreseen. In yigy 
however, of Sweden’s accumulated sterling 
balances, totalling about £25,000,000, and ¢ 
her considerable arrears of imports still to by 
made up, it is thought that the short-tem, 
outlook for United Kingdom exports is djs. 
tinctly favourable. 

Among other things, the survey suggests 
that the rising cost of charcoal, coupled wit) 
the high cost of fuel generally, is one of the 
reasons for the present Swedish price |eye 
being above that ruling in either the United 
Kingdom or the U.S.A. Another observation 
relates to labour supply, and reveals that the 
Swedish iron and steel industry added 89 
to its personnel between 1940 and 1946, A; 


the beginning of this year, however, it was. 


estimated that 2000 more workers were stil| 
needéd in the industry. It is suggested that 
the mushroom growth of a large number of 
small engineering firms, making products to 
replace former imports from Germany, has 
attracted quite a number of employees from 
iron and steel works. 


Wages Policy 
At its meeting on Wednesday last, it 
was expected that the General Council of the 


Trades Union Congress would consider a report, 
drawn up by its special committee on the 
economic situation, dealing with financial and 
other problems arising from present conditions, 
At the time of going to press, no statement has 
been issued, but in the last issue of its monthly 
journal the T.U.C. indicated that the com- 
mittee would have to consider how the wage 
policy of the unions might be affected by the 
necessity to reduce national expenditure. 

Unions affiliated to the T.U.C. have also 
made some comments on the matter, the 
Amalgamated Engineering Union saying, in 
the November issue of its journal, that it is 
quite certain an unrestrained parallel movement 
of prices and wages upward will intensify the 
country’s economic difficulties. The A.E.U. 
goes on to observe, however, that ‘* wage claims 
put forward by union executives are broadly 
claims that are rooted in the demand of their 
members for an improvement in their standards 
of living, and in a period of rising prices such 
claims are inevitable.” That is not to say, the 
Journal asserts, that no general union policy on 
wages can be formulated. The A.E.U. thinks 
it can be and must be framed in the present 
emergency conditions. ‘* But it seems to us,” 
the Journal adds, “* to be a prime condition of 
such a policy that its implementation lies 
wholly in the hands of the trade union move. 
ment, and is not entrusted to any outside body, 
not even a Government Department in charg 
of a Labour Minister.” 

The [ron and Steel Trades Confederation has 
likewise made some observations on the matter 
in its journal Man and Metal. It says that the 
unions have for many years been forcing the 
wages of the lower levels up, and although this 
has not been done without repercussions on the 
other grades, the unions would not agree to any 
wages policy which prevented this being done. 
‘“‘ The simple fact of the matter is,’’ the journal 
continues, “ that neither the Government nor 
the Trades Union Congress has power to impox 
any policy on the various unions, and ay 
attempt to do so by legislation would obviously 
involve wider issues, one of the chief being the 
right of men to dispose of their labour on cov- 
ditions and terms which they regard as adequate, 
which is fundamental in any democratic 
society. Whatever, therefore, is done to avoid 
the rise of wages after prices, and then price 
increases after wage increases, must be done by 
persuasion and education. With some notable 
exceptions, the organised trade union movement 
has shown exceptional restraint in pressilg 
wage demands, and we think it safe to say that 
it has only pressed for wage increases in the 
main when rising prices have compelled this.” 
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French Engineering News 
(From our French Correspondent) 
Paris, November 21st 


In order to assist constructors of electrical 
material in preparing their equipment pro- 
es, Electricité de France has decided to 
ive mass orders over the next ten years, 
arranged in order of importance. To obtain 
the best results, the nationalised organisation 
will standardise materials, so that identical 
turbo-alternators will equip several hydro- 
electric stations. The first order given will 
pe for ten 80,000-k W turbo-alternators. Alsthom 
will construct the alternators and Neyret- 
Bellier the turbines. 
* * * 


Because the cause of the two fires at Toulouse 
and Levallois, following explosion of gas 

inders, is still unknown, an enquiry is being 
made into the nature of the gas. The Saint- 
Marcet natural gas, consisting mainly of 
methane, contains no sulphurous elements and 
its action on the metal of the cylinders is there- 
fore nil. On the other hand, gas produced 
from coal or heavy oil does contain sulphurous 
products. For this reason cylinders used for 
such gas should be submitted for annual test- 
ing, whereas users of natural gas only need to 
submit cylinders every five years. Unfortu- 
nately, although the tests are sufficient to 
eliminate explosion dangers, infractions and 
non-observation of elementary rules are fre- 
quent. In the Pyrénées region, particularly, 
most private cars or utility vehicles run on 
natural gas; and all gas distribution depots 
should ensure that cylinders bear the required 
stamp, showing that they have been tested and 
passed. 


” * * 


Progress made in the rebuilding of the mer- 
chant navy was the subject of a recent Press 
conference held by the Secretary-General of 
the Merchant Navy. After the liberation, 
France possessed a total of 811,000 tons, 
comprising 354,000 tons passenger ships, 
102,000 tons petrol tankers and 355,000 tons 
cargo vessels. Many shipyards had been 
destroyed and all the ports blocked. Immedi- 
ately, however, orders for 118 ships were 
placed with national shipyards and forty-five 
vessels, totalling 100,000 tons, were ordered 
from Britain. A further 150,000 tons were 
ordered from Canada. By October 1, 1947, 
446,000 tons of passenger transport ships were 
available, as against 1,650,000 tons in 1938 ; 
1,217,000 tons of cargo vessels, as against 
1,245,000 tons in 1939, and 264,000 tons of 
tankers, as against 323,000 tons in 1939. 
Thus, three years after the liberation, the 
total is 1,927,000 tons, as against 2,733,000 
tons in 1939. 

* * * 


Monsieur Duguet, President of the Admini- 
strative Council of the French nationalised 
coal mines, has resigned his position as a 
protest against the present policy, which he 
believes will lead to bankruptcy. During a 
recent conference, the Minister of Economic 
Affairs stated that Monsieur Duguet agreed the 
cost price of coal was 2330 francs a ton, or 980 
francs more than sale price, and he asked either 
that sale price be increased or the subsidy 
testored. The Minister has replied by setting 
up a commission to study the organisation 
of the mines, with a view to proposing econo- 
mies. Monsieur Duguet now states that he 
never asked for the sale price to be increased 
and, furthermore, it is an illusion to believe that 
an economy of milliards of francs can be 
achieved by the commission of enquiry. 

- * * 


High prices are the greatest handicap to 
the exportation of French cars, although the 
market is far from being satisfied and in Switzer- 
land French cars are particularly in demand 
% suitable for Alpine roads. It is admitted, 
however, that if French cars still sell despite 
high prices it is owing to the difficulties which 
America and Britain find in delivering. When 
competition becomes normal a stable franc 
and lower cost price will be essential. 
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Notes and Memoranda 


Rail and Road 


Tue L.M.S. anp Greenwich Mean Time.—The 
centenary of the adoption of Greenwich time on 
what is now the London, Midland and Scottish 
main line from Euston occurs on December Ist. 
Until the opening for public through traffic of the 
Trent Valley line between Rugby and Stafford on 
December 1, 1847, station clocks all over the 
London and North-Western Railway showed 
“local” time, which was behind Greenwich time 
by such margins as seven minutes at Birmingham, 
ten minutes at Manchester and Preston, and twelve 
minutes at Liverpool and Chester. Upon the open- 
ing of the Trent Valley line, however, all L.N.W.R. 
clocks were set to Greenwich time. The original 
announcement which gave notice of the change is 
still in the possession of the L.M.S. Railway. 


CHEMICAL TREATMENT FOR Icy Roaps.—The‘ 


severe weather of last winter emphasised that even 
in Britain ice and snow can cause large-scale 
disruption of road transport, leading to serious 
dangers and economic losses. With the possibility of 
a recurrence of these conditions in mind, the Road 
Research Laboratory of D.S.I.R. has prepared 
a reviced edition of a wartime note describing how 
and when snow and ice should be removed by the 
u:e of chemicals. The note, which is entitled 
“Road Note No. 2: Chemical Treatment for Icy 
Roads,” is published by H.M. Stationery Office, 
price 3d. It is pointed out that many situations 
require the use of mechanical snow-clearing equip- 
ment, involving expensive operations. When 
conditions are favourable, these operations can 
be avoided by removing the hardened snow or 
ice by chemical means, while it is in a sufficiently 
thin layer to be so treated. This can be done by 
scattering a chemical on the surface making a 
solution with the ice that has a lower freezing 
point than ordinary water. The method is also 
useful in frosty weather, and when the chemical 
is mixed with sand or ashes it provides an additional 
safeguard against skidding. The chemical mostly 
used is sodium chloride, but calcium chloride and 
magnesium chloride can also be used. The chemicals 
cannot be used indiscriminately as damage may 
be caused to certain road surfaces. The report 
gives details of the quantity of chemicals required 
to melt ice layers of various thicknesses and suggests 
safe rates of application. 


Air and Water 


Movinc an Arrorart Factory.—The final 
assembly shops, production flight testing section 
and the experimental flight of the Fairey Aviation 
Company’s head office works at Hayes, Middlesex, 
have now completed their move from Heston 
Aerodrome to White Waltham Aerodrome, near 
Maidenhead (telephone, Littlewick Green 251). 
The move from Heston was made to conform with 
the long-term P of the Ministry of Civil 
Aviation, which considers that extensive test 
flying from an aerodrome inside the approach area 
to London Airport at Heathrow would be dangerous 
for civil operations. 

JET-ASSISTED TakE-Orr.—A Royal Australian 
Air Force “‘ Catalina ”’ flying boat is to undergo trials 
using special units for jet-assisted take-offs. The 
experiments will be conducted at Point Cook, 
Victoria. A quantity of jet-assisted take-off units 
recently obtained from the United States Navy for 
experimental purposes has been ground tested at 
the Werribee range by the Munitions Supply 
Laboratories, anda “ Catalina” is to be fitted with four 
units for jet-assisted take-off trials. The units con- 
sist of cylinders 3ft long and 15in in diameter, con- 
taining propellant, and the aircraft may use two or 
four simultaneously. When electrically fired, these 
units give a thrust of 1000 Ib per second per unit for 
twelve seconds. R.A.A.F. technical officers are 
studying the adaptability of jet units, particularly 
in relation to fi boats, which normally take a 
long run before leaving the water. 

Arr SuRvEys 1n Dutcu West Inpies.—Inten- 
sive development plans for Dutch territories in the 
West Indies are indicated by the report that another 
survey aircraft from the K.L.M. Air Photography 
and Survey Division recently left Amsterdam for 
Paramaribo. This is the third machine to be sent 
to Surinam this year, and it will join the other two 
K.L.M. aircraft already engaged in mapping 31,000 
square miles of undeveloped territory north of the 
Amazon. These aircraft are compiling maps to a 
scale of 1: 40,000 as a preliminary to a detailed 
investigation, by geologists and engineers, of the 
economic potentialities of the country’s natural 
resources. Before the end of the year work is 
expected to start on a contract which calls for a 


detailed survey of 29,000 square miles of the valley 
of the Orinoco. Two K.L.M. survey aircraft will 
be based at the Cuidad Boliva airfield for this 
operation and a central laboratory at Caracas will 
carry out the technical processing of the films. 

Arrorart Lanpine rv Foc.—The Parliamentary 
Secretary to the Ministry of Civil Aviation was 
asked recently in Parliament. whether, in view of 
the disruption of air services on account of fog, 
he would consider installing at airports equipment 
which would enable aircraft to take off and land in 
foggy weather. A written reply stated that much 
had already been done in the matter and that 
improved equipment would be installed as rapidly 
as possible. 

Miscellanea 

Coat-Or, ConvEersion.—The Minister of Supply 
has stated in a recent written reply that the 
approved programme of coal-to-oil conversion in 
the steel industry is about half complete. It is 
estimated that approximately 400,000 tons of coal 
have so far been saved. 

BeELFast ASSOCIATION OF ENGINEERS.—A lecture 
entitled ‘‘ Electronics” was presented by H. 
Cobden Turner and G. M. Tomlin before the Belfast 
Association of Engineers at the first meeting of the 
fifty-seventh session on November 12th last. The 
lecture, which placed emphasis on the use of 
electronics in industry, was illustrated by lantern 
slides and a number of demonstrations. 


Extectrric KiroHens In Smatt Hovsses.—The 
Electrical Development Association has published 
an illustrated brochure entitled “‘ Electric Kitchen 
Design for Small Houses.”” The brochure explains, 
with the help of diagrams, how various alternative 
designs of kitchen were arrived at using materials 
and equipment that are stated to be available now. 
Copies of the brochure can be obtained by architects, 
builders and others who may be interested by 
applying to Mr. V. W. Dale, general manager and 
secretary, British Electrical Development Associa- 
tion, 2, Savoy Hill, London, W.C.2. 

A Novet Exuisition.—The Aston Chain and 
Hook Company, Ltd., Birmingham, has organised 
an exhibition to show the workers what happens 
to the many varieties of metal parts and components 
they make, and how they are used in finished pro- 
ducts. The idea of the exhibition was conceived 
by Mr. N. I. Bond-Williams, the managing director 
of the firm, and a disused cloakroom has been 
transformed into a miniature “B.LF.,” with 
professionally built display stands, charts and 
photographs giving the individual worker a clear 
picture of the ‘“ How and Why ” of his own par- 
ticular job The primary purpose of the exhibition, 
the firm states, is not to boost production, but to 
show the workers that the components they make 
go into the highest quality finished products. 

British Rapio ResEaRcH.—Under the heading 
“* British Radio Research,” the Journal of the 
Institution of Electrical Engineers (Vol. 94, Part I., 
No. 83) contains an appreciation of the report 
recently presented by the Research Committee of 
the Council of the I.E.E. Attention is drawn to the 
need for an increased volume of research effort to 
match the proven quality of Britain’s contributions 
to radio knowledge. An examination is made of the 
steps that can be taken to stimulate fundamental 
research, to discover, develop and use the abilities 
of potential research leaders using and augmenting 
the existing facilities of universities and industrial 
organisations. Important general problems sur- 
veyed in the report include the co-ordination of all 
such research effort, the dissemination of research 
results and their efficient and speedy practical 
development. 

Jounion Instirurion Awarps.—The Council 
of the Junior Institution of Engineers has made 
the following awards in respect of papers and 
lectures delivered during 1946-47 :—Institution 
Premier Award, Mr. F. E. Bancroft, for his paper 
on “ Penicillin and the Freeze Drying Process ” ; 
Institution Prize, Mr. Geoffrey W. Tookey, for his 

per on ‘“‘ The Trend of Patent Law ”’ ; the Vickers 

rize, Mr. R. J. Birkinshaw, for his paper on “* Short 
Circuit Testing Stations for the Proving of Circuit 
Breakers” ; the Tookey Award, Mr. H. K. Hewett, 
for his paper on “‘ Water Pumping Machinery ” ; 
the Past Secretary Dunn Award, Mr. H. F. J. Higgs, 
for his lecturette on “‘ Notes on Major Landing 
Craft ” ; an Additional Award, Mr. 8S. J. Moore, for 
his paper on “ Fluid Motion in Curved Pipes ”’ ; 
the Midland Section Prize, Mr. N. R. Holbrook, 
for his paper on “‘ High-Temperature Pyrometric 
Technique’; and the Sheffield Section Prize, 
Mr. C. B. Harley, for his paper on “ Steam Locomo- 
tives for Express Traffic on the Railways of Great 
Britain.” 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note thai, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases, the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Interplanetary Society 
Friday, Dec, 5th.—St. Martin’s Technical School, 107, 
Charing Cross Road, W.C.2. ‘* Recent Develop- 
ments in Astronomy,” Michael W. Ovenden. 
6.30 p.m. 
Chemical Soeiety 
Thursday, Dec. 4th.—Burlington House, Piccadilly, W.1. 
“Recent Developments in the Vitamin A Field,” 
Sir Ian Heilbron. 7.30 p.m.—University College, 
Nottingham. Meeting for the reading of original 
papers. 6 p.m.—The University, Sheffield. ‘ The 
ing of the Isotopes of Carbon, Hydrogen, 
Oxygen and Nitrogen on Organic Chemistry,” G. R. 
Clemo. 5.30 p.m. 


Hull Chemical and Engineering Society 
Tuesday, Dec. 2nd.—Church Institute, Albion Street, 


Hull. “Statistical Methods in Practice,” A. E 
Worley. 7.30 p.m. 
Illuminating Engineering Society 
Friday, Dec. 5th—BtrmMincHaM CENTRE: Imperial 


Hotel, Temple Street, Birmingham. “ Lighting and 


Industrial oration,” Arthur L. Hall and Stuart 
D. Lay. 6 p.m. 
Incorporated Plant Engineers 
Wednesday, Dec. 3rd.—Lonpon Branco: Royal 


Society of Arts, John Adam Street, Adelphi, W.c2. 
“ Status of the Works Engineer,” L. G. Northcroft. 
7 p.m, 
Institute of British Foundrymen~ - 

Wednesday, Dec. 3rd.—E. ANGtIaN SEecTion: Central 
Library, Ipswich. “The Metallurgist in the 
Foundry,” W. H. Salmon. 7.30 p.m. 

Saturday, Dec. 6th.—Bristot Section: Grand Hotel, 
Broad Street, Bristol. ‘‘ Stress Relief Treatment,” 
A. B. Everest. 3 p.m.—LaNcaSHIRE BRANCH : 
Engineers’ Club, Albert Square, Manchester. “The 
Production of Grey Iron Castings,” followed by a 
discussion. 7 p.m—WaLES AND MoNMOUTH 
Brancu: Engineers’ Institute, Cardiff. “ Pro- 
duction Problems in a Quantity Production 
Foundry,” J. Hird. 6.30 p.m. 


Institute of Marine Engineers 

Friday, Dec. 5th.—Junior Section: Technical College, 
West Hartlepool. “The Marine Steam Turbine,” 
T. W. F. Brown. 7.30 p.m.—Junior SEcTION : 
Borough Polytechnic, Borough Road, 8.E.1. “ Air 
Conditioning in Ships,” J. K. W. MacVicar. 7.30 p.m. 

Tuesday, Dec. .—85, Minories, E.C.3. “‘ The Burning 
of Boiler Fuels in Diesel Engines,” John Lamb. 
5.30 p.m. 


Institute of Transport 

To-day, Nov. 28th.—E. Miptanps Section: Victoria 
Station Hotel, Nottingham. Annual dinner and 
visit of President. 6.30 p.m.—NorrincHam, 
GRADUATES AND STUDENTS : ag Beane mee Offices, 
Nottingham. ‘“ A Customer’s Comments,” L. D. 
Holmes, 7 p.m. 

Institution of Civil Engineers 

To-day, Nov. 28h.—YoRKSHIRE AssociaTION: Royal 
Victoria Station Hotel, Sheffield. “The m- 
Frame Girder and its Analysis,” E. Lightfoot. 


7 p.m. 

Tuesday, Dec. 2nd.—NEWCASTLE UPON TYNE Associa- 
TION: N. of England Institute of Mining and Mech- 
anical Engi .» Westgate Road, Newcastle upon 
Tyne. “Light Alloys as Structural Materials,” 
W. Muckle. 6.15 p.m.— ENGINEERING 
Division: Great George Street, S.W.1. “The 
Heysham Jetty,” A. L. L. Baker. 5.30 p.m. 

Institution of Electrical Engineers 

Monday, Dec. 1st.—S. MipLtanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. “ Neutral Earthing of Three-Phase Systems 
with Particular Reference to Large Power Stations,” 
J. R. Mortlock and C. M. Dobson. 6 p.m. 

Tuesday, Dec. 2nd.—N. MipLanp CENTRE : Corporation 
Electricity Department, Whitehall Road, Leeds. 
“Record of rience on the Irish Electricity 
Supply System,” A. Burk, R. C. Cuffe and W. 
O’Neill. 6.30 p.m. 

Wednesday, Dec. 3rd.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘The Design and 
Operation of High-Power Broadcast Transmitter 
Units with their Outputs Combined in Parallel,” 

. Howe and P. A. T. Bevan. 





T. C. Macnamara, A. 
5.30 p.m. 

Thursday, Dec. 4th.—Savoy Place, Victoria Embankment, 
W.C.2. “Speech Communication Under Con- 
ditions of Deafness or Loud Noise,’”’ W. G. Radley. 
5.30 p.m. 

Friday, Sec. 5th.—-_MEASUREMENTS SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. Discussion 
on “‘ Economics of Metering,” opened by M. White- 
head. 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Dec. 2nd.—39, Elmbank Crescent, Glasgow, 


C.2. “‘ Preliminary rimental Voyage of the 
Tanker ‘ Niso’ Under Winter North Atlantic Con- 


ditions,” G. M. Boyd, F. B. Bull and K. J. Pascoe. 
6.30 p.m, 
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Institution of Heating and Ventilating Engineers 

Wednesday, Dec. 3rd.—Institution of Civil Engineers, 
Great George Street, 8.W.1. “‘ Some Psychophysical 
Aspects of Heating and Ventilating,” A. M. J. 
Janser. 6 p.m. 


Institution of Mechanical Engineers 

To-day, Nov. 28th.—N.E. Brancn: Royal Station Hotel, 

ewcastle upon Tyne. Annual dinner. 6.45 p.m. 
Monday, Dec. 1st.—N.E. Brancu: Neville Hall, West- 
te Road, Newcastle upon Tyne. ‘‘ The Norwich 
eat Pump,” J. A. Sumner; and “ The Air Cycle 
Heat ng, T. F. Thomas. 6 p.m, We 
Branco: Engineers’ Club, Albert Square, Man- 
chester. Brains Trust and Quiz Evening. 6.45 p.m. 

Tuesday, Dec, 2nd.—AvutomoBILE Division: Storey’s 
Gate, St. James’s Park, S.W.1. ‘ Automobile 
Transmission,” Ewen M’Ewen. 6 p.m. 

Friday, Dec. 5th.—Storey’s Gate, St. James’s Park, 
8.W.1. “The Aero-Gas Turbine,” E. A. Watson. 
5.30 p.m. 

Institution of Production Engineers 

Saturday, Nov. 29th.—YorKsHIRE GRADUATE SECTION : 
Great Northern Hotel, Leeds. “ Plastics in Engi- 
neering,” J. Janker. 2.30 p.m. 

Monday, Dec. 1st—YorksHIRE SECTION: Hotel Metro- 
on Leeds. Symposium on “‘ Foremanship,”’ S. G. 

aithwaite, J. P. Kenyon and C. W. Mustill. 
6.30 p.m.—CovENTRY GRapUATE SECTION: The 
Old Library Premises, Trinity Churchyard, Coven- 
try. “The Development of the Radial Aircraft 
Engine,” N. Rowbotham. 7.15 p.m. 

Wednesday, Dec. 3rd.—PRrEsToN SECTION : 
Goodfellow and Co., Ltd., Blackburn. 
Drives,” S. M. Hardaker ; ‘‘Tapping Problems,” 
J. Fogg. 7.15 p.m, 


Institution of the Rubber Industry 
Wednesday, Dec. 3rd.—LxrtcEesteER SEcTION: Colleges 
of Art and Technology, Leicester. Di ion 
Group. 7.30 p.m. 


Institution of Structural Engineers 

To-day, Nov. 28th.—Mipianp Countizs Brancu : James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. Informal meeting. Discussion on 
“Problems of Unusual Character which Arise in 
Structural Design,” 6 p.m. 

Tuesday, Dec. 2nd.— LANCASHIRE AND CHESHIRE BRANCH, 
Milton Hall, Deansgate, Manchest “* Welded 
Structures,” J. Martin. 7 p.m. 

Wednesday, Dec, 3rd.—N. Counties Brancu: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne. ‘Deep 
Foundations,” L. Scott White. 6.30 p.m.—WaLezs 
AND MONMOUTHSHIRE Branco: Mackworth Hotel, 
Swansea. ‘‘The Case for Comfort Air Condition- 
ing,” R. Haydn Davies. 6.30 p.m. 

Thursday, Dec, 4th.—N. Counties Brancu: Cleveland 
Scientific and Technical Institute, Corporation 
Road, Middlesbrough. ‘‘ Deep Foundations,” L. 
Scott White. 6.30 p.m. 


Junior Institution of Engineers 
To-day, Nov. 28th.—39, Victoria Street, 8.W.1. “‘ Metal 
Spraying,” J. i n Stiles. 6.30 p.m.—8. Mrp- 
Lanp Grovur: Technical College, Luton. ‘“ Pre- 
cision Timekeeping,” A. E. Bowyer Lowe. 7.30 p.m. 
Wednesday, Dec. 3rd.—Miptanp SrcTIon: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. “Impressions of Power Plant Development 
in the U.S.A.,” L. F. Jeffrey. 7 p.m. 
Manchester Statistical Society 
Friday, Dec, 5th.—Society of Architects, 16, St. Mary’s 
Parsonage, D gate, Manchest “Some Statis- 
tical Experiments in the Steel Industry,”’ J. Morley. 











6.45 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Nov. 28th.—Mining Institute, Newcastle upon 


Tyne. “Some Developments 2. Diesel om 
Design, —— Referring to venging - 
lems,” H. Pyk. 615 p.m, 

Wednesday, Dec. 3rd.—StupEnt Section: Bolbec Hall, 
Newcastle-upon-Tyne. “Ship Stability: Its His- 
tory and the Present Situation,” E. C. B. Corlett. 
6.45 p.m. 

Royal Aeronautical Society 

Thursday, Dec. 4th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. ‘Problems Facing 
Civil Airline Operations,” N. E. Rowe. 6 p.m. 

Royal Institution of Chartered Surveyors 

Monday, Dec. 1st.—12, Great George Street, S.W.1. 
“* Problems of Estate Development and Management 
in the War-Damaged Towns,” W. 8. Goodbody. 


5 p.m, 
' Royal Statistical Society 
Wednesday, Dec. 3rd.—BirmineuaM GrouP: Chamber 
of Commerce, 95, New Street, Birmingham, 2. 
““Guarantees of Performance,” T. Norris. 
6.30 p.m. 
Sheet and Strip Metal Users’ Technical Association 
Wednesday, Dec. 3rd,—Queen’s Hotel, Birmingham. 
“Technical Develop ts in the Manufacture of 
Improved Sheet Steel,” W. H. R. Bird. 6.15 p.m. 


Society of Engineers 
Monday, Dec. 1st.—Geological Society, Burlington House, 
Piccadilly, W.1. ‘Water Supply Engineering,” 
Bernard Payne. 5.30 p.m. 
Stephenson Locomotive Society 
Saturday, Nov. 29th.—L.M.S. Offices, 302, Buchanan 
Street, Glasgow. “ American Railroads,” J. Smith. 


3 p.m. 
m Women’s Engineering Society 
Saturday, Nov. 29th.—Lonpon Branou: Visit to J. 
Lyons and Co., Ltd., Cadby Hall, W.14. 10 a.m. 
Tuesday, Dec, 2nd.—ManonesTerR Brancu: Visit to 
Richard Johnson and Nephew, Ltd., Forge Lane, 
Manchester, 11. 





6.30 p.m. 


Nov. 28, 1947 


Personal and Business 


Tue InstrruTe oF PETROLEUM announces tha; 
Mr. E. A. Evans, M.I. Mech. E., F. Inst. Pot,, has 
been nominated President for 1948-49. 

THE Boarp or TRADE states that the address of 
the Directorate of Mica is now 23, Buckin, 
Gate, London, 8.W.1 (telephone, Victoria 7503), 

Mr. P. G. Buaaat, B.Sc., A.M.I.C.E., has been 
appointed Director-General of the India Stor 
Department, which is at present located at 
Blackpool. 

F. J. Epwarps, Ltd., states that it has acquired 
a site of approximately 80,000 square feet at Upper 
Street, Islington, N.1, for the erection of works 
stores and a showroom. / 

Mr. R. J. Fowner, B.Se. (Eng.), A.C.G] 
A.M.I. Mech. E., 33, Woodthorne Road, Tottenhall 
Wolverhampton, has started a consulting practice, 
specialising in the application of welding to engi. 
neering design and production. 

LonpoN TRANSPORT announces the retirement 
from the Department of the Chief Mechanicaj 
Engineer (Railways) of Mr. J. A. Wilks, Assistant 
Mechanical Engineer (Running), and Mr. W. F. 
Wright, Chief Depot Engineer. 

ENGINEER-COMMANDER F. W. Hornssy, RN. 
(retd,), M.I. Mech. E., formerly of the Armament 
Design Department, has been appointed Assistant 
Director, Standardisation (Defence), Ministry of 
Supply, Shell Mex House, Strand, W.C.2. 

Tue Lonpon, MIDLAND AND ScorrisH Ratiway 
CoMPANY announces the appointment of Mr, J. 
Dearden, M.Sc., A.M.I. Mech. E., as acting chief 
metallurgist, to succeed Dr. H. O'Neill, who has 
relinquished the position to take the Chair of 
Metallurgy at Swansea University. 

Mr. E. J. Pope and Mr. W. F. Cartwright have 
retired from the board of Guest, Keen, Baldwins 
Iron and Steel Company, Ltd., on their appoint. 
ment as directors of the Steel Company of Wales, 
Ltd. Mr. T. Jolly and Mr. C. R. eeler are now 
joint managing directors of the former company. 

THe WELLMAN SMITH OWEN ENGINEERING Cor. 
PORATION, Ltd., announces that its head office 
is now at Parnell House, Victoria, S.W.1. The 
telephone number of the furnace construction 
department is Victoria 9684, and of all other depart- 
ments, Victoria 7752. The telegraphic address is 
* Principium, Sowest, London.” 

THE METROPOLITAN-VICKERS ELECTRICAL Com. 
pany, Ltd., announces that Mr. J. Billington, 
purchasing agent, will retire on December 31 after 
forty-five years’ service with the company. Mr. 
G. T. King, at present contracts manager, has been 
appointed to succeed Mr. Billington, and Mr. H. 
Lawson-Jones has been appointed contracts 
manager. 





Launches and Trial Trips 


BovuGAINVILLE, motorship ; built by Netherlands 
Dock and Shipbuilding Company, for A. F. Klave- 
ness and Company; length 435ft, breadth 59ft, 
depth 39ft 5}in; 9000 tons deadweight. Engines, 
6250 b.h.p. double-acting direct coupled, supplied 
by Stork Bros.; launch September 6th. 

HunTINGDON, motorship; built by Alexander 
Stephen and Sons, Ltd., for the New Zealand 
Shipping Company, Ltd.; length 560ft, breadth 
70ft, depth 47ft 6in ; gross tonnage 11,300. Engines, 


-twin propelling diesel motors, developing 12,800 


b.h.p.; launch September 16th. 

Srar or ScoTLanp, motor trawler; built by 
Hall, Russell and Company, Ltd., for the Walker 
Steam Trawl Fishing Company, Ltd.; _ length 
125ft, breadth 24ft 6in, depth 13ft 9in. Engines, 
two-cycle diesel, developing 700 b.h.p., supplied by 
British Polar Engines, Ltd.; trial September 17th. 

GopDANEs, steam trawler ; built by Cook, Welton 
and Gemmell, Ltd., for the Icelandic Government ; 
length 175ft, breadth 30ft, depth 16ft; gross 
tonnage 650. Engines, triple expansion, with 
cylinders 16}in, 28}in by 47in, and 30in stroke, 
supplied by Charles D. Holmes and Company, 
Ltd.; launch September 17th. 

Paciric Fortune, cargo liner; built by Blyths- 
wood Shipbuilding Company, Ltd., for Norfolk 
and North American Steam Shipping Company, 
Ltd.; length 500ft, breadth 63$ft, depth 4 lft ; 
10,500 tons deadweight. Engines, single-scrow 
geared turbines, supplied by John Brown and Com- 
pany, Ltd.; launch September 4th. 





Contracts 


Ransomes AND Rarter, Ltd., Waterside Works, 
Ipswich, has received an order from Stewarts and 
Lioyds, Ltd., for a walking dragline excavator of 
20 cubic yards capacity, which will weigh 1500 tons. 
This machine will, it is claimed, establish a record 
for walking dragline construction. 





I 
















Gas Turbine for Trafford Power Station 


We are informed by Mr. H. G. Bell, M.Sc. 
(Tech.), M.I.E.E., the chief engineer and manager 
of the Stretford and District Electricity Board, 
that the Board has been directed by the Central 
Electricity Board to install a 15,000-kW gas- 
turbine-driven generating plant at the Trafford 
power station. The new plant will be the first 
of its kind in the country, and is to be manu- 
factured by Metropolitan-Vickers Electrical 
Company, Ltd. It will operate on the open- 
cycle principle, burning fuel oil. It is antici- 

ted that the thermal efficiency of the new 
plant at full load will at least be equal to that of 
the most efficient steam station. The experience 
of Metropolitan-Vickers in the design and 
operation of large steam plants, reinforced by 
the specialised knowledge gained in the recent 
development of gas turbines for aircraft and 
marine propulsion, will be applied in the design 
and manufacture of the new plant. The Trafford 
power station is situated in the concentrated 
industrial area of Trafford Park, and already 
contains 60,000kW of modern steam plant. 
The restrictions imposed by the site render 
gas turbine plant particularly suitable for 
further extensions. A 30,000-kW steam plant 
generating at 33kV is at present being com- 
missioned. 


A New North Sea Cable 


Last week, the Post Office cable ship 
“Monarch ” put to sea to complete the laying 
of the new telephone cable between England 
and the Netherlands, which runs from Alde- 
burgh, in Essex, to Domburg, on the island of 
Walcheren, in Holland. Among those who 
travelled in the cable ship were Mr. Wilfred 
Paling, the Postmaster - General. The 
“Monarch ” carried in her cable tanks some 
1400 tons of cable, the weight of which works 
out at about 19 tons nautical mile. On 
Wednesday, the cable end off Aldeburgh was 
picked up and the joint with the main cable 
made. The cable, which has eighty-four tele- 
phone message channels, is of a new type with 
polythene insulation. On Friday, the cable 
end on the Dutch shore was hauled in and the 
joint made, after which the cable then com- 
pleted was dropped on the bed of the sea. It 
is announced by the Post Office that inter- 
national high-frequency telephone circuits are 
to be set up from London to Rotterdam and 
Venlo. For the time being it is intended that 
Holland shall constitute the terminal base for 
all Scandinavian messages. Besides British 
and Dutch postal officials, there was a repre- 
sentative on board the “‘ Monarch ”’ from the 
Danish Post Office staff, as it is the intention, at 
some future date, to lay a similar cable between 
Denmark and Holland. The new cable will be 
formally declared open by the Postmaster- 
General some time in December, and it is 
expected that it will come into commercial use 
in the early part of 1948. 


Progress in the Steel Industry 


In the course of an address, delivered last 
week to the Institute of Bankers, Mr. R. M. 
Shone, Economic Director of the British Iron 
and Steel Federation, said that the steel 
industry was now confident that the target 
figure of 12,500,000 tons for 1947 would be 
reached and probably exceeded. He stated 
also that deliveries of steel to home consumers 
this year ‘had been rather higher so far than 
last year. Mr. Shone intimated that the total 
steel supply for the home market in 1948 
would be in the neighbourhood of 13,000,000 
tons, and the industry hoped to export 1,750,000 
tons. The home supply of steel, he said, would 
be approximately 40 per cent above the 1938 
level and well in excess of any pre-war con- 
sumption. The task set the industry, Mr. Shone 
continued, would be hard to achieve, and every 
effort was being made to encourage the quick 
Teturn of scrap by the large industrial users 
of steel. Furthermore, it was hoped to obtain 


THE ENGINEER 


A Seven-Day Journal 


1,000,000 tons of scrap from Germany next 
year. The importance of transport was another 
matter on which Mr. Shone laid stress. From 
now until the end of March the amount of 
material to be shifted would be 4,000,000 tons 
more than in the corresponding period of last 
year, and would include delivery of an addi- 
tional 830,000 tons of finished steel. Mr. 
Shone observed that in achieving its high 
production rates the steel industry had the 
great advantage of good relations between 
management and labour. Negotiations had 
been completed during this year for an arrange- 
ment under which steel furnace plants would 
operate continuously, seven days a week, 
where that was technically possible, and such 
an agreement, Mr. Shone thought, completed 
at a time when the trend of events in other 
industries was increasingly towards closing 
down over the week-end, reflected the greatest 
credit on the farsightedness and public spirit 
of organised labour in the steel industry. 


Final Report on the Cotton Textile 
Machinery Industry 


THE second and final report to the Minister 
of Supply of the Evershed Committee of 
Investigation into the Cotton Textile Machinery 
Industry has now been published by the 
Stationery Office. The Committee states that 
in its judgment a programme of re-equipment 
on the scale suggested by the Cotton Industry 
Working Party, in the relatively short time 
envisaged, could not be achieved, with the best 
will in the world, by the existing manufac- 
turers. The automatic looms now being pro- 
duced or capable of being produced by British 
manufacturers, particularly the British North- 
rop Loom Company, are at least equal to any 
types or designs produced in other countries 
for the p of meeting the requirements 
of the British cotton weaving industry. The 
only way, the Committee states, in which 
production can be achieved either on the scale 
or in the time envisaged would be by a scheme 
of intensive flow production on the lines adopted 
for munitions during the war. That would 
mean a far-reaching Government action, with a 
view to providing priorities, factories, labour 
and skilled personnel, and fullest co-operation 
with existing automatic loom makers. Such a 
scheme would postulate the working out of a 
standard type, or a limited range of standard 
types of loom, acceptable to both manufacturers 
and users. Immediate co-operation in the field 
of research between the makers and users would 
be needed. As a limited alternative, devices 
fitted to a non-automatic loom in order to 
enable the weft to be automatically replenished 
could be adopted on a much wider scale if the 
requisite priorities for materials were forth- 
coming. With regard to winding and warping 
machinery, the Committee feels less anxiety 
if adequate supplies are made available. British 
manufacturers should in time catch up with the 
enhanced demand, but temporary deficiencies 
might be made up by imports from Switzerland 
and America, or by negotiating agreements to 
manufacture limited numbers of the desired 
machines under licences from the American or 
Swiss companies. 


British Manufacturers of Petroleum 
Equipment 

SomE sixty representatives of industrial 
firms supplying equipment to the oil industry, 
including members of the Council of British 
Manufacturers of Petroleum Equipment, 
recently met in Manchester for what, it is 
hoped, will be the first of a series of meetings 
in the various industrial areas. Figures were 
given which showed that orders placed by the 
British oil companies for specialised equipment 
for use overseas totalled over £26,000,000 in 
the first nine months of this year, compared 
with the figure of some £30,000,000 for the 
whole of 1946. One of the major oil companies 





furnished the Council with a list of materials 
and equipment required by the company, 
which are either unobtainable in this country 
or in insufficient supply. This list is being 
closely studied, so as to see how the gaps can 
best be filled and thus reduce the necessity 
for dollar expenditure. Talks were given by 
Mr. John Oriel, cf the Shell Refining and 
Marketing Company, Ltd., on the advantages 
of standardisation, and the director of the 
Council, Mr. T. L. Bonstow, gave a statistical 
survey of the oil industry and the equipment it 
needs. Other interesting talks were given by 
Mr. W. Madden, the assistant general manager 
in Venezuela of the Caribbean Petroleum 
Company (the Shell Group), and by Mr. Niels 
Matheson, of British Oilfield Equipment Com- 
pany, Ltd. The Council has just placed before 
its members a scheme to establish a repre- 
sentative in the Caribbean area, centred at 
Trinidad, who will be financed on a co-operative 
basis. The importance of this suggestion was 
emphasised, and figures were quoted by Mr. 
Madden showing that last year the Shell Group 
in that area purchased over £9,000,000 of equip- 
ment, some 45 per cent of the group’s £20,000,000 
total purchases in this country. Mr. Matheson 
made the suggestion that one of the best ways 
for British industry to start making items of 
drilling equipment, often regarded as entirely 
in the hands of American industry, was by 
sub-contracting from those British firms already 
prominent in this sphere. Mr. Matheson offered 
his help in this connection. It was proposed 
to form a regional committee for the Manchester 
area for general liaison work and for investigat- 
ing the possibility of manufacturing new items 
in the area. Mr. A. D. Davidson, of Head 
Wrightson Processes, Ltd., spoke on the pro- 
gress of design and manufacture of refinery 
plant in this country, and Mr. Wood Mallock, 
of the Manchester Oil Refineries, Ltd., dealt 
with the progress and problems of the refining 
industry in Great Britain. 


Dutch Tests of British Electric 
Locomotive 


Earty this year an agreement was reached 
between the Dutch railway authorities and the 
London and North-Eastern Railway Company, 
whereby tests on the Netherlands electrified 
railways should be made with the electric loco- 
motive “‘ No. 6000,” the first 1850 h.p. mixed- 
traffic electric locomotive, designed and com- 
pleted in 1941 for the Manchester-Sheffield 
electrification scheme. It was shipped to 
Holland in September last by the Harwich- 
Zeebrugge L.N.E.R. train ferry, and has just 
completed 10,000 miles of service. It is now 
running 400 miles per day for five days each 
week, hauling passenger trains between Utrecht 
and Eindhoven. With a train of 330 tons a 
speed of 62 m.p.h. is attained in four minutes, 
and the maximum speed of 65 m.p.h. in five 
minutes. On many occasions “‘ No. 6000” 
has hauled coal trains up to a maximum load 
of 1600 tons, under which conditions a speed 
of 40 m.p.h. is reached in five minutes. When 
undergoing early trials on the L.N.E.R. and 
L.M.S. Manchester-Altrincham line in 1941, it 
was found that, with a train of six coaches 
weighing 250 tons, a speed of 25 m.p.h. could be 
reached in twenty-five seconds, which is equiva. 
lent to the rate of acceleration on many subur- 
ban electric train services. The trial runs made 
already in Holland are showing that this British- 
built electric locomotive can certainly deal with 
mixed traffic, and further tests are to be made 
covering a considerable mileage. No defect in 
service has, we understand, yet occurred. 
Valuable information concerning operation and 
the wearing qualities of important construc- 
tional parts will be obtained before the 
building of the remaining eighty-four loco- 
motives required for the Manchester-Sheffield 
electrification scheme is far advanced. This 
type of locomotive was fully described in our 
issue of November 14, 1941. 
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Analogy between Tides and A.C. 
Electricity | 


By Dr. JOHAN VAN VEEN* 
No. II—(Continued from page 500, November 28th) 


(13) Condenser and Capacity.—An open har- 
bour with an area Z can store an amount 
ZA of water if A is the amplitude of the tidal 
rise. Per cycle the amount of water flowing 
through its mouth is 2ZA cubic metres. An 
open harbour is a condenser and ZA is its 
capacity. A tidal channel has a capacity 
of its own in the same way as an electrical 
wire has a capacitance of its own—‘ spread ”’ 
capacitance, in electrical parlance. For a 


| Fill=ZA | 
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FiG. 8-CAPACITY AND FILL FORMULA 








stretch of tidal channel 7 metres long the 
following relationship exists per cycle 
(Fig. 8) : 
Q,=Q@.+2ABlcos g... . (8) 

This is the “fill formula” in which B 
is the mean breadth of the channel-fill. 
This B is always larger than the stream 
breadth b, as may be seen from Fig. 9. The fac- 
tor cos¢@ means that the fill of a tidal channel 
is not to be taken between the levels of high 
water and low water, but between the levels 
at the time of slack water. However, our 
measurements are usually not sufficiently 
accurate to check this formula in such a 
way that the influence of cos ¢ will be notice- 
able. Cos ¢ is usually about 0-8 and V cos ¢ 
=0-9, as previously mentioned. For open 
harbours the value becomes 1. For very 
deep channels or seas cos ¢ is about 0, when 
the capacity does not count at all. 

The simple fill formula follows from the 
so-called continuity equation, when inte- 
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FiG. 9—-MEAN BREADTH AND STREAM BREADTH 


grated over a whole cycle. Electrical 
engineers cannot neglect the “spread ” 
capacities of long conductors like telegraph 
or telephone cables. They have to use the 
“telegraph equation,” which is analogous 
to our Lorentz equation (see page 498). 

(14) Wheatstone Bridge-—For ordinary 
rivers or direct currents we may consider a 
river with two mouths as shown in Fig. 10. 
When an open channel is made between two 
points A and B having the same potential, 
or the same level, there will be no flow in that 
channel AB; it is a balanced Wheatstone 
bridge. 

For alternating currents in tidal channels 
we may consider a case of two neighbouring 
channels, AA, and BB, (Fig. 11), with two 
stations C and D having the same tidal 
amplitude and the same phase. No motive 
force exists between A and B; there are 

* Rijkswaterstaat, Tidal Research Bureau, Holland. 





therefore no streams except the filling 
ones of CD. We often meet with 
channels in tidal networks which approach 
the Wheatstone bridge principle. These 
channels are more or less parallel with the 
coast. Improvements at any place in such a 
network always act severely on the streams 
in these “bridges” which then become 
liable to many changes and to silting. Thus, 
if the channel CA is improved (Fig. 11) 
then channel CD may become almost 
devoid of currents, or, alternatively, its 
currents may become much larger, according 
to the change in tidal phase at station C. 
We never find a purely balanced Wheat- 
stone bridge with the vertical tides at the 
ends exactly alike and in phase, but there 
are many channels which come near to the 
dangerous condition where silting is likely 
to occur. 

(15) The Vitality Factor—Because of the 
“spread ”’ capacity of tidal channels the 
cross-sections of these must become larger 
towards the sea. The shores of tida] channels 
often have—or need to have—a flare. 
Equation (7) is useful when considering a 
single cross-section, but in order to be able 
to deal with a channel length with. varying 
cross-sections we have to introduce the term 
“ vitality factor,” F given by 

F=Q/bh?” 
For normalising a tidal channel this factor 
F should be a constant for all profiles of the 
channel. . It means that the relation between 
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FIG. 10-WHEATSTONE BRIDGE 


the tidal total flow per cycle and the con- 
ductance should be constant in that particular 
channel. From equation (7) it follows that : 

F=CVanT cos $. . « (9) 
so that a constant F in a channel (Fig. 12) 
implies a constant mean gradient a,, (or a 
constant velocity of propagation), since 
C and ¢ vary little. 

Measurement in any tidal network of 
channels shows that. nature has made F 
constant, or nearly so, when the bottom sand 
varies little and the channel is not too 
sinuous. There are, of course, large differ- 
ences from one profile or cross-section to 
another, but as a whole the value of F 
remains constant in any stretch of the channel 
(with metric units, about 7000 to 12,000). 
A high value of F shows tendency to scour 
and a low value is a sign that there may be 
silting. Yet there is an exception to this 
rule: sand streams can upset scouring 
tendencies, and generally F is highest on 
a_bar. 

The three graphs—total flow, conductance 
and vitality—are usually as shown in 
Fig. 12. The first two increase while going 
downstream, but the vitality remains more 
or less constant. In a network of tidal or 


non-tidal channels we cannot change the 
value of F in atty one channel without affect- 


Dec. 5, 1947 


ing the values of F in all the other channels, 
It is, of course, important to have a network 


‘with good vitality factors because silting ang 


scouring are dependent upon it. Bars cause 
local troubles near the knots in such net. 
works, due to irregular sandstreams. 

(16) The Flare Formula.—Dr. Horbert 
Chatley gave in No. 71 of the Sclocteg 
Engineering papers of the Institution of 
Civil Engineers the following formula :— 

A= 2000B?A /Q, 
in which A is the flare per kilometre und Q 
the total amount of flow in a channel! profile 
per cycle. This formula is for a constant 
mean depth A over the whole length of the 
channel and can be obtained from the fil] 
formula, thus : 


Q;=9,+2ABl cos ¢ 
This may be written 
O,B,h,2 "Va, 008 $,—C,Byh,? "Va, cos g, 
=2ABl cos ¢. 


In this B is taken to be the same as 5 (gee 
Fig. 9). Assuming that Cj=C,=C, and 





“THE ENGINcER™ R 


FiG. 11-WHEATSTONE BRIDGE—TIDAL 
CHANNELS 


a,=a,=a, and cos ¢,=cos ¢,=cos ¢=] 
and h,=h,=h, we obtain 
(B,—B,)Ch8 2a, =2ABl, 
or A=B,—B,/l=2000 B*A/Q metres 
per kilometre. This formula is often too 
simple, since we have to remember that } 
differs from B and h, from hy. Generally we 
need a constant F=Q/bh®", and we get 
b,h,?/?—bgh,?? = (2000 AB cos $)/F metres 
per kilometre. . . (10) 
This formula only differs from Chatley’s 
inasmuch as it works with conductivity and 
not with a constant depth h,=A,. Equation 
(10) means that the growth in conductance 
must be proportional to the mean fill breadth 
B and to the double tidal rise xcos ¢ while 
being inversely proportional to the vitality 
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Fic. 12—VITALITY FACTOR 


factor. The flare can therefore be taken 
according to wish or. circumstance, the depth 
being calculated accordingly. . 

(17) Propagation of the Tidal Wave.—As: has 
been said before, the propagation velocity 


of the tidal wave has a close relationship to 
the motive area and therefore to the currents. 


This may need further explanation. . 

If there is uniform propagation (Fig. 13), 
the tide line in A has exactly the same form 
as the tide line in B, but not the same phase. 
In that case the horizontal lines a,b,;=4); 
=ab,, &c. The time of propagatiom 7 
is the same for all points of the vertical tide. 
If the distance between the two statiom 
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jand B is J, then the velocity of propagation 


V=1/T metres per second. 


If the propagation is not uniform the 

ylocity of propagation is not a constant for 
allpoints of the tide. We may, however, take 
maverage (Fig. 14). 
y (average)=(A,+A,)l/M metres per second, 
since the total area between the tidal curves 
of station A and station B is the motive 
ga M and A, and A, are the tidal rises 
therein. ° 

The relation between the motive force and 
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FIG- 13—UNIFORMLY PROPAGATED TIDAL 
WAVE 


the propagation of the vertical tide is very 
close indeed. It is: 


Propagation area AB=motive area AB, 


When the propagation of the tidal wave 
is rapid then the slopes are small and the 
currents are relatively weak. If the propaga- 
tion of the tide is difficult and slow the 
slopes are steep and therefore the currents 
rapid. We can see, therefore, on any map 
showing the co-tidal lines the points where 
fierce currents will occur. They are where 
the co-tidal lines are close together. 

(18) Propagation Governed by Ohm’s and 
Kirchhoff’s Laws.—The formula v=pV gh, 
which assumes that the velocity of pro- 
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Fic. 14—-NON-UNIFORM PROPAGATION 


pagation is proportional to the root of the 
depth and the root of the gravitational 
acceleration, is not a suitable formula for use 
in our engineering calculations. This formula 
should never be used unless we are dealing 
with the difficult theory of waves going in 
either direction at the same time, as con- 
sidered in higher mathematics. 

It can easily be shown that in some cases 
the velocity of propagation may be quite 
independent of the depth of the channel ; 
for instance, when a purely balanced Wheat- 
stone bridge is considered. In. that case, 
the velocity of propagation is infinitely 
great, while the influence of the depth 
is. practically immaterial. In any net- 
work of tidal channels there can be but one 


Vertical tide in any knot or junction. There- 


fore, around a mesh as that shown by Fig. 15 
the following simple relation exists : 


7,4+-7,=T3+ Ty 


where the symbol 7 denotes the times of 


propagation. The velocities of propagation 
in each of the four channels are such that 
there is only one vertical tide in A and one 


‘in B. We can also say M,+M,=M,+M,, 


because the motive areas are comprised 
between the tidal curves of A and B. 

In the case of a huge mesh, like the one 
sound the coast of England and Scotland, 
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the times of tidal propagation along the two 
paths—the coast of Scotland and the English 
channel—will be different, but nature ensures 
phase coincidence where the two paths 
meet off the coast of Kent by allowing 
the Northern wave to arrive exactly one 
cycle later. It therefore does not meet its 
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Fic. 15—-SIMPLE NETWORK 


‘**brother’”’ at the Kentish coast but its 
“uncle.” Amphidromic points (Fig. 16) 
are, as it were, small islands near the centre 
of some coastal bend which allow the ver- 
tical tide to travel around them in a whole 
cycle along that particular coast. 

(19) The Left (or Right) Tendencies of Sea 
Mouths.—The deepest and largest channel 
in the estuary will be found in the direction 
from which the tide comes. For instance, 
along the Dutch and German North-Sea 
coasts the outflow of all main channels is 
towards the south-west or the west. This 
preference can be easily explained by theory. 
Let us take the case of a forked mouth of a 
tidal river (Fig. 17) and the tide in the sea 
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FIG. 16-AMPHIDROMIC POINTS 











going in the direction from A towards B 
along the coast. In that case channel AC 
will have scoured a larger profile than 
channel BC. This can be shown by drawing 
the lines of the vertical tide for the stations 
A, B and C on the same time-axis. At 


flood tide the “head” a,c,;>b,c, and 
at ebb-tide also a,0.> bgCs. 
We can also say Mac>Mpbc. There is a 


bigger motive force in channel AC than 
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Fic. 17—LeEFT TENDENCY 


there is in channel BC and therefore there 
are stronger flood as well as ebb streams in 
the first. channel, creating larger profiles. 
Slight increases or decreases in tidal ampli- 
tude from A to B or C will not alter the “‘left” 
tendency, as may be noticed when drawing 


‘must also be considered ; 
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figures resembling those of Fig. 17. On 
the German North Sea coast the increase 
of amplitude is towards the East, but 
it has very little influence. on the left- 
tendency of outflow. The force of Coriolis 
in the northern 
hemisphere this force would push the water 
to the right (ebb streams as well as flood 
streams), but generally it is not very influen- 
tial when the channels are not too wide. 

- The main factors to be considered are 
the motive gradients, that is the motive 
areas per kilometre of the channel. The 
larger the motive area along the coast from 
A to B the larger the “left” tendency. 
When there are three or more sea-mouths 
of a single river and the head of the 
delta O is in full tidal swing, the pro- 
portions of the water in the various 
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Fic. 18—TIDAL DELTA 


mouths will be more or less as indicated by 
the motive gradients and the conductances 
of those mouths. 

If the vertical tide does not change much 


_in the mouths we can indicate the phases 


simply by marking on the same time-axis 
a point to represent each knot or junction 
(Fig. 18). Supposing that the phase at the 
head O of the delta comes last, the motive 
areas in the five different mouths are pro- 
portional to the times AO, BO, CO, DO and 
EO. Supposing that the phase of the ver- 
tical tide in O comes between C and D, 
the motive areas are also proportional to 
the same AO, BO and CO, &c., but we see 
that the fiood runs towards the sea in the 
channels DO and EO, while it runs towards 
the land in the channels AO, BO and CO. 


(To be continued.) 





New Canadian Plant 


Four new units costing a total. of 
1,680,000 dollars are under construction at the 
plants of Shawinigan Chemicals, Ltd., at 
Shawinigan Falls, Quebec. First to be com- 
pleted will be an additional unit to the.acetylene 
hydration process. It is to be housed in a 
building 54ft square and 70ft high, with con- 
crete foundations and steel superstructure. 
Scheduled for completion in February, 1948, 
is a monochloracetic acid plant, housing a néw 
process developed by the Shawinigan Company. 
The building, L-shaped, will have ons. wing 18ft 
by 20ft and 60ft high, and the other wing 54ft 
by 55ft and 20ft high. The third unit to be 


_ completed under the scheme will: be an exten- 


sion to the present vinyl acetate plant.. It isto 
be ready in March, 1948, and will produce vinyl 


acetate by the vapour phase process. The last 


of the units now under way is to be an addition 
to the present butanol plant to produce butyral- 
dehyde. Most of this unit will be housed in ‘the 
present plant, but it requires a new pump-house, 
20ft by 23ft and 15ft high, built of concrete.and 
brick, and a tank farm, 35ft by 72ft.of. concrete 
design for ten containers. i sgbetet 











O* the afternoon of Wednesday, November 
12th, the following papers were discussed 
jointly :— 
A NOTE ON VARIATIONS IN 
GAS QUALITY. 
By J. E. pE Graar. 
SyNopPsIs 
An account is given of some factors—including 
the tar content and humidity—and their variations 
which influence the quality of producer gas. The 
quality of the gas is improved by high volatile- 
matter content, high fusion point of the ash, &c., 
but especially by avoiding fines in the coal. The 
operation of the producer is also considered, and 
the influences of throughput, channelling, &c., 
are ascertained. Approximate rules are given 
for adapting the steam/air ratio to varying con- 
ditions, e.g., properties of the coal. 


PRODUCER- 





THE DISTRIBUTION OF FUEL IN GAS 
PRODUCERS. 
By M. L. Hueues, M.Sc., F.R.1.C., F.I.M. 
Synopsis 


A “slice ’’ model technique has been employed 
to examine the distribution of the fuel in gas pro- 
ducers using various charging methods under 
varying conditions. By means of photographs 
and graphical diagrams it has been possible to 
demonstrate the influence on fuel-bed- contour 
and size distribution of : 

(a) The relative diameters of producer body 
and charging bell. 

(6) The use of a distributing bell in the “ open ” 
position as often utilised in conjunction with 
mechanical charging systems. 

(c) Variation of ash-bed height. 

(d) The rolling of the charge within the producer. 

The improvement possible in producers using 
hopper-and-bell charging, by installing auxiliary 
intercepting devices is shown. 

The Morgan feed is shown to produce a more 
satisfactory distribution with much less size segre- 
gation. The height of ash bed is shown to have 
an appreciable effect. The use of the “ flappers ” 
and a disadvantage attached to one of them are 
discussed. 

The results obtained by means of slice models 
have been checked by using circular models. It 
is demonstrated that for static types there is a 
small disc cy at the centre with the slice 
model, but for the Morgan producer it was found 
that the slice model gives a misleading result for 
the central zone of a complete firebed built up 
from a succession of feeds. This criticism does not 
apply to its use for the study of the distribution of 
individual feeds nor to the results obtained at the 
perimeter or in “no rolling’ experiments. 

Works tests confirm the results given by model 
experiments for di,tribution, and conclusions are 
drawn regarding the probable effect upon gasifi- 
cation. 





EXPERIMENTS ON GAS FLOW IN PRODUCER 
FUEL BEDS. 


By M. L. Hueues, M.Se., F.R.1.C., F.1.M. 
SyNopsis 


The slice model of a static producer previously 
used in work on fuel distribution in fuel beds has 
now been used to demonstrate the flow of gas 
through “ fuel ’’ beds produced in various ways. 

The path of the gas is shown to depend mainly 
on size segregation and the relative porosity of 
ash bed and fuel bed. Experiments have been 
carried out to show the effect of bell diameter, 
the use of deflecting devices, size ratio of charge, 
gas velocity, ash-bed structure, the presence of 
wall clinker, and layer charging of two fuels. A 
multicolour technique combined with colour photo- 
graphy has been tried for the latter. 


DISOUSSION 


Mr. W. M. Thring (British Iron and Steel 
Research Association), discussing de Graaf’s 
paper, said he was not entirely satisfied with 
the explanation that the effect of fines on tar 
was entirely a question of speed, and the 
whole kinetics of the formation of tar under 
the conditions described seemed to require 
more work. Did Mr. de Graaf consider 
burning a small amount of producer gas in a 
standard burner and measuring the lumin- 
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osity of the flame under standard conditions ? 
That would provide valuable data for the 
steelmaker to see if things were being kept 
steady. On the papers by Mr. Hughes he 
remarked that in future work on gas pro- 
ducers it would have to be decided whether it 
was necessary to avoid segregation or whether 
size fuel was essential. He believed the 
colliery people would say that size fuel was 
impossible and therefore it seemed that 
segregation must be avoided at all costs, so 
that intensive work would have to be done on 
that. 

Mr. A. T. Grisenthwaite (Power Gas Cor- 
poration) considered that the fuel, the 
distribution of the gas and the disposal 
of the ashes were all inter-related and 
hung together. Therefore the papers 
by Mr. Hughes gave a line of attack upon 
the problems involved, and although 
it might not be possible to correlate 
the results with different types of producer, 
they could be correlated for one particular 
producer. He was surprised at the correla- 
tion obtained between tar and volatile con- 
tent of the fuel in de Graaf’s work. He could 
appreciate some sort of correlation over a 
limited range of volatile matter, but not over 
a range of 28 to 40 per cent. Had the author 
carried out any experiments by distilling or 
carbonising these various fuels under the 
conditions mentioned to determine whether 
the theoretical tar varied with the volatile 
content, because his own experience of 
different classes of fuel was that the volatile 
content did not correlate with the tar. 

Mr. G. W. C. Allan (B.C.U.R.A.) said the 
main problem in the operation of a gas pro- 
ducer was even distribution of fuel and gas 
and maintaining reasonably stable opera- 
tion. Channelling of the fuel was the cause 
of all the bother, because it led up to clinker- 
ing and preferential flow and a vicious spiral 
of events which upset distribution. There- 
fore, out of the model experiments arose the 
need for seeking a solution of two problems. 
One was the influence of levelling bars and 
rakes on segregation. Secondly, the fuel of 
the future, owing to supply conditions, 
seemed likely to be lin slack and work on 
segregation was very important. Blast flow 
and shape of shell also required further 
study. The optimum conditions in a pro- 
ducer should be that temperatures across a 
10ft or 11ft diameter fuel bed should be 
uniform. At the moment they tended to be 
high at one point and low at another, and 
the operator worked to suit the conditions at 
the hottest point. If we concentrated on 
research into the question of distribution 
there might be an improvement in this 
connection. 

Dr. A. H. Leckie (B.I.S.R.A.) said that 
he and his colleagues were interested in the 
study of the open-hearth furnace and one of 
the most puzzling things encountered was the 
constant variation of the heating power of 
the flame. A year ago the Institute received 
an account of that tremendous study of the 
open-hearth furnace made by Dr. Chesters 
and Mr. Thring, and their measurements 
showed up this variation of the flame in a 
very marked way. Mr. de Graaf had shown 
some of the possible reasons for it. For 
instance, his Fig. 1 showed that the tar 
content of the gas varied in a random 
statistical sort of way from just below 
4 grains to just over 7 grains per cubic foot. 
This meant that the calorific value of the hot 
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crude gas would vary by about 10 B.Thy 
per cubic foot, and this calorific value change 
quite apart from any change in luminosity 
was quite enough to make a big difference ;, 
the heating power of the flame. He ha 
recently had the opportunity of studying th, 
results obtained from a Zigma calorimete 
applied for a long time to a steel plant with 
gas producers, and it was interesting to ge 
the variation of calorific value of the cleay 
gas due to the variation in the feeding rat, 
of the fuel. It went up and down aboy 
15 B.Th.U. per cubic foot, and it was quite 
apparent that the open-hearth furnace flame 
must be extremely variable in its heating 
power, 

Mr. R. Whitfield (Incandescent Heat Com. 
pany, Ltd.) said that in the early days of the 
war, when the question of gas producers 
came up for consideration and he was con. 
cerned with the manufacture of two to 
three hundred, something had to be done 
about standardising designs. It was decided 
that two of the more important things to 
consider were the entrance of the blast: into 
the producer and the method of feeding from 
the top. The conclusion was come to that 
there must be a carefully graduated entrance 
of air and steam into the bottom of the pro. 
ducer to suit the fuel. He considered the 
feeding bell was one of the most important 
parts of the producer. Square, round and all 
sorts of shaped bells were tried, but the one 
decided on, and which as far as he was aware 
was distributing the fuel very uniformly, was 
a triangular pyramid instead of a round one. 

The authors replied shortly. 





The following paper was then presented :— 


A PHOTO-ELECTRIC ROOF PYROMETER FOR 

OPEN-HEARTH FURNACES. 

By T. Lanp, M.A., F.Inst.P. 

SyNopsIs 
A description is given of a photo-electric pyro. 

meter, employing a selenium barrier-layer photo. 
electric cell, which has been developed for the 
measurement of open-hearth furnace roof tempera- 
tures. In Part I the reasons are given for choosing 
a photo-electric instrument in preference to other 
types of radiation pyrometers. Part II describes 
the construction, installation, and operation of the 
pyrometer, and Part III is a discussion of the 
errors introduced in the measurements by the 
presence of flame in the furnace. The pyrometer 
has given excellent service for a period of six months, 
with very little maintenance, and no measurable 
change of calibration occurred during this period. 


DISCUSSION 


Mr. J. A. Hall (National Physical Labors- 
tory) remarked that a comparison between 
early work and the present indicated the 


‘remarkable improvement that had been 


effected in photo-electric cells during the 
past four years. The conclusion to be drawn 
from it was that there was little cause to 
worry on the score of drift nowadays. 

In Sheffield, a fortnight ago, it occurred to 
him to take some photographs of roofs of 
open-hearth furnaces, both oil and gas fired, 
because it seemed to him there was a great 
difference in the furnaces of the two types. 
Those photographs seemed to bear out that 
there was a bigger variation in apparent 


brightness from place to place in the roof | 


with oil-fired furnaces than with gas-fired 
furnaces. The work suggested that, whilst 
a pyrometer such as Mr. Land’s might give 
a steady reading which would be quite 
satisfactory for operating the furnace, it was 
still by no means certein what relation the 
readings of the pyrometer would bear to the 
true temperature of the roof. His photo- 
graphs were taken along the length of the 
furnace, but the general practice with 4 
pyrometer was to set the hole above the 
centre of the roof, and that might produce 
appreciably different results. This suggested 





with 
melt 
tors, 
Lan 
help 
runn 
Cent 
pyro 
mar! 
Siem 
was 

at W 
mati 
His 

the | 
cam 
end 


()' 
: 
line 
Tra 
Brit 
rail 
Rai 
syst 
mil 
trai 
cari 
It 
carl 
stor 
A 
No 
Che 
mis 
mis 
of ¢ 
71 
of | 
me 
que 
cor 
to 
the 
dey 
co- 
7e1 
thi 
gre 
Br 
thi 
Ra 
th 
ch 


by 
tic 
Mi 
SI 
W 








ge, 
ty, 
} to 
lad 
the 
ter 
ith 


ate 
ut 
ite 


he 


— SS WS OSS eeeetC GS 


Dec. 5, 1947 


thet there was still considerable work to be 
done on this problem of measuring roof 
temperatures. 

fr, F. L. Robertson (John Summers and 
sons, Ltd.), remarking that roof tempera- 
ture apparatus was the most important 
instrument on a furnace, asked what in- 
spection Mr. Land gave his instrument in the 
shop and what were the highest tempera- 
tures he ran his furnaces at for periods of, 
say, three to four hours? Aliso, what length 
of time could Mr. Land run his pyrometer 
without calibration? He, and other steel 
melters, were sincerely grateful to all inven- 
tors, engineers and scientists, who, like Mr. 
Land and Mr. Hall, stretched out a hand to 
help them in the awful responsibility of 
running a furnace roof within some 20 deg. 
Cent, of its melting point. This was the first 
pyrometer that had appeared on the English 
market made specifically for the purpose of 
Siemens roof temperatures. He hoped it 
was the forerunner of many more. The place 
at which to measure roof temperature was a 
matter requiring a great deal of research. 
His firm started at Skelton with one place in 
the middle, then they had two, and when oil 
came they preferred three, t.¢., one at each 
end and one in the middle. 
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Dr. J. H. Chesters (United Steel Com- 
panies) said they were staking their “ all ”’ 
in this particular development, in that it was 
hoped in the near future to go in for auto- 
matic control on one or probably two fur- 
naces. The whole scheme would start off 
with roof temperature measurement, which 
would be the master control of the system, 
which would control the oil flow which, in 
turn, would control the air flow. The roof 
temperature—rightly or wrongly—would con- 
trol everything. Therefore it was extremely 
important to have accurate and reliable 
instruments. He would much prefer an 
instrument that might be 20 deg. wrong and 
not very sensitive than one which was 
extremely accurate but very unstable. 

Dr. A. H. Leckie (B.1.8.R.A.) asked 
whether it would be possible for the author 
to arrange that his instrument should scan 
the roof like a television camera and get a 
band on his recorder? In that way the 
melting shop manager would have a better 
idea of the true position. It might be an 
improvement on sighting on one point alone. 
There might be practical objections, but in 
view of its importance it might be worth a 
little thought. 

Mr. Land replied shortly to the discussion. 


(To be continued) 


The British Transport Commission 


N January Ist next the four British main 

line railways, tegether with various joint 
lines and small railways, will, under the 
Transport Act, pass into the ownership of the 
British Transport Commission. The unified 
railway system, to be known as “ British 
Railways,” will rank as the most important 
system of its kind in the world. With a track 
mileage of 52,000 and a staff of 635,000 its 
trains will run 373 million miles a year and 
carry more than 1200 million passengers. 
It will have 20,000 locomotives, 40,000 
carriages and, including the privately owned 
stock to be taken over, over 1,200,000 wagons. 

At a Press Conference on Wednesday, 
November 26th, Sir Cyril Hurcomb, the 
Chairman of the British Transport Com- 
mission, announced the plans of the Com- 
mission in connection with the assumption 
of control of the railways on January Ist. 

The Commission is a small body consisting 
of five full-time members and one part-time 
member. It will be mainly concerned with 
questions of policy, including general financial 
control, the preparation of schemes relating 
to fares, rates and charges under Part V of 
the Act, the supervision of research and 
development, and the arrangements for the 
co-ordination of inland transport. The 
yeneral duty of the Commission will be to see 
that there is an efficient and properly inte- 
grated system of transport throughout Great 
Britain. 

The actual management and operation of 
the railways will be in the hands of the 
Railway Executive, a body established as 
the Commission's agent to assist it in the dis- 
charge of its functions. 


THE RatILway EXECUTIVE 


The members of the Executive appointed 
by the Minister of Transport, after consulta- 
tion with the Commission, and their special 
responsibilities are as follows :—Sir Eustace 
Missenden, Chairman ; General Sir William 
Slim, Public Relations, Stores, Estate ; Mr. 
W. P. Allen, Staff and Labour Negotiations 
and Welfare; Mr. David Blee, Passenger, 


Freight and Commercial Development ; Mr. 
V. M. Barrington-Ward, Operating and 
Marine ; Mr. J. C. L. Train, Civil Engineering 
and Signalling; Mr. R. A. Riddles, Mech- 
anical and Electrical Engineering ; and two 
part-time members, Sir Wilfrid Ayre and 
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BRITISH RAILWAYS REGIONS 


Mr. C. Nevile, who will assist the full-time 
members mainly in commercial relations, 
Sir Wilfrid Ayre having a particular interest 
in Scottish affairs. 

Each member of the Executive has special 
functional responsibilities, and the head- 
quarters organisation will follow these func- 
tional divisions, though the Executive will, as 


523 


a body, be responsible collectively to the 
Commission. 

In the case of the Railway Executive it is 
proposed to make the instrument of delega- 
tion as comprehensive in form as possible so 
that, as between the Executive and the public 
or the staff, no question may arise as to the 
extent of the rights, powers and liabilities 
which are to be treated as rights, powers and 
liabilities of the Executive. The Executive 
will, in fact, have a wide discretion in regard 
to the management, maintenance and 
administration of the railways, subject 
always to such specific directions as the Com- 
mission may give from time to time. The 
public will deal direct with the Executive in 
the place of the present companies. The 
Executive and not the Commission will be 
the employer of the staff, and it will be the 
body which enters into contracts and sues 
or is sued in courts of law. 

It is pointed out that whilst there must be 
the closest co-operation between the Com- 
mission and the Executive, the organisation 
of the Executive must avoid the dangers of 
undue centralisation and provide a machinery 
for the quick recognition of local needs and 
local contacts. On one hand, the advan- 
tages of unification will be fully secured, 
whilst, on the other hand, there will be such 
a subdivision of the unified system and such 
a distribution of functions as will meet other 
requirements. 

It is proposed to provide for the consider- 
able changes to the present railway organisa- 
tion required by the Transport Act by the 
immediate creation of the following six 
regions :— 

(1) The London Midland Region, with 
headquarters at Euston, will correspond to 
the system of the London, Midland and 
Scottish Company in England and Wales. 

(2) The Western Region, with headquarters 
at Paddington, will correspond to the system 
of the Great Western Railway. 

(3) The Southern Region, with head- 
quarters at Waterloo, will correspond to the 
system of the Southern Railway. 

(4) The Eastern Region, with headquarters 
at Liverpool Street, will correspond to the 
Southern area of the London and North- 
Eastern Railway (roughly from Doncaster to 
Leeds and London). 

(5) The North-Eastern Region, with head- 
quarters at York, will correspond to the 
north-eastern area of the London and North- 
Eastern Railway (from Doncaster to Ber- 
wick). 

(6) The Scottish Region, with head - 
quarters at Glasgow, will correspond to the 
Scottish systems of the London, Midland and 
Scottish and the London and North-Eastern 
railways. 

These regions, which are shown on the 
map we reproduce, are provisional and it is 
stated that further regions may be created 
later. A table overleaf is based on the 
statistics for 1946 and shows the correspond- 
ing figures on the new regional basis. 

The administration of minor railways and 
joint lines will be merged in that of one or 
other of the regions, or in that of the London 
Transport Executive (corresponding to the 
present undertaking of the London Passenger 
Transport Board). 

The main ancillary activities of the main 
line railway companies, such as ships and, for 
the time being, docks and hotels, will remain 
under the management of the Railway 
Executive. It is contemplated that the 
management of those ordinary trade harbours 
which are at present owned by the railway 
companies will be transferred to the Docks 
and Inland Waterways Executive as soon 
as this can be conveniently done, and the 
arrangements necessary to this end are 
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already under examination between the two 
Executives. The future arrangements for 
the management of the railway-owned hotels 
are being considered. 


REGIONAL ORGANISATION 


The Railway Executive will work largely 
on a functional basis, and is suitably com- 
posed for that purpose, each member accept- 
ing primary responsibility for certain depart- 
ments of railway work, and the Chairman for 
the general co-ordination of the work of the 
whole body. The same functions have to be 
discharged at regional level, except in so far 
as it may be necessary to concentrate at the 
centre certain functions, such as finance, 
rating, law, medical services and police. 

The functional Regional Officers will there- 
fore be responsible to and directed by the 
appropriate functional member of the Execu- 
tive, who will be in direct relationship with 
them and give them instructions, guidance 
and leadership. esponsibility for the 
general administration of the regions, as well 
as for co-ordination, standardisation and 
other questions of principle, will remain with 


Corresponding Regional Statistics Based on 1946 Returns 
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set up by Section 6 of the Transport Act. 

The Chief Regional Officer to be appointed 
for the London Midland Region will be Mr. 
G. L. Darbyshire, the acting president of the 
London, Midland and Scottish Railway Com- 
pany, and his deputy will be Mr. T. W. Royle, 
a vice-president of the L.M.S. For the Wes- 
tern Region Mr. K. W. C. Grand, at present 
assistant general manager of the Great 
Western Railway Company, will be appointed 
Chief Regional Officer. ‘ The Southern Region 
will have as Chief Regional Officer Mr. John 
Elliot, at present general manager of the 
Southern Railway. In the Eastern Region 
Mr. C. K. Bird, the present divisional general 
manager of the southern area of the London 
and North-Eastern Railway, will be 
appointed Chief Regional Officer. Mr. C. P. 
Hopkins, assistant general manager (traffic 
and statistics) of the L.N.E.R., will become 
the Chief Regional Officer of ‘the North- 
Eastern Region. Mr. T. F. Cameron, acting 
divisional manager (Scottish area) of the 
L.N.E.R., will be appointed Chief Regional 
Officer of the Scottish Region, with Mr. T. H. 
Moffat, principal assistant to the deputy 
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|. London | North- 
Region Midland Eastern Eastern | Western Southern Scottish 
Track mileage, single track, | } | 
including sidings ... 15,286 5,432 8,223 9,315 5,680 7,687 
Route mileage ... ... ...{ 4,993 | 1,823 | 2,836 | 3,782 2,250 3,730 
Number of staff employed! 207,003 57,776 104,694 113,601 | 74,379 | 74,138 
Total originating tonnage...) 91,214,553 41,551,993 40,661,988 41,362,261 8,617,829 35,726,776 
Originating passenger jour- 
neys (including season) 
tickets) : | 
Piret cless ... ... ...{ 10,781,850 1,663,561 | 3,487,888 | 3,734,688 9,101,332 | 6,236,810 
Third class... ... ...| 335,729,345 | 60,339,234 | 170,774,502 | 150,358,696 | 389,311,056 | 79,803,726 
Train miles : 
Coaching 63,514,125 15,377,597 36,900,815 | 38,625,859 | 55,636,849 | 24,908,214 
Freight 45,769,187 13,773,448 24,708,356 | 23,195,429 7,424,664 | 21,455,399 








Wagon miles : 
Loaded 


447,755,083 | 116,313,255 





Number of hotels 15 


642,028,568 | 610,413,937 | 171,384,508 | 465,228,55 
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Empty... ... ... »..| 
Number of ships | 
| 


} 
1,229,233,533 | 328,563,796 | 
] 
| 


270,297,651 | 175,307,909 | 58,698,134 | 136,500,07 
14 | 6 | 7 19 
17 | 11 | 31. | 13 


! i 





the Executive. But the regional organisa- 
tion will be such as to enable matters of local 
importance to be disposed of quickly at that 
level, within the powers delegated to Regional 
Officers. 

There will be in each region a highly 
responsible Chief Officer co-ordinating the 
work of the Regional Officers. This co- 
ordination will enable the officers of each 
region to work together as a team, and 
decisions of regional application, even if they 
affect more than one department, can be 
taken locally. 

Accordingly, in each region, as from 
January Ist, an officer will be appointed under 
the title of Chief Regional Officer (Railways), 
whose main responsibility will be to secure 
that the policies laid down and the general 
instructions issued by the Executive are 
made effective. He will have the rights of 
initiative and general oversight necessary 
to secure that the administration of his 
region is carried on economically and 
efficiently, and with due regard to safety of 
operation. This officer will deal, where 
necessary, with appeals on disciplinary 
questions and with promotions and appoint- 
ments in the higher grades after consulta- 
tion with the departmental Regional Officer 
concerned. The officer will also consult with 
the corresponding Chief Officers of other 
regions and with other Executives at 
regional level. In railway matters he will 
represent his region on public questions and 
on the Consultative Committees to be 


greatest. 
mission is to unify the British railway system 
in a very real sense, and, in doing so, to create 
an organisation which will avoid the dangers 


general manager (Scottish) of the L.MLS., as 
his deputy. 


All railway officers, with the exception of 


Chief Officers, and any others to whom in- 
structions are issued, will, as from January 1, 


1948, continue to exercise their present 


functions, and their responsibilities to their 
departmental 
remain unaltered. 


chiefs or supervisors will 
THE OBJECTS OF THE NEW ORGANISATION 


The Commission and the Executive have 
been axious to avoid on January Ist changes 


which may be necessary later, but which 
mignt dislocate or interfere, even temporarily, 


with the day-to-day operation of the railways, 
if introduced at short notice and in mid- 
winter when operating difficulties are at their 
The declared object of the Com- 


of undue centralisation and provide adequate 


machinery for local contacts and the quick 
recognition of local needs. This will involve 
substantial adjustments between the bound- 
aries of the present systems of the four main 
line companies, though many of the existing 
operating and commercial subdivisions of 
those systems may require little or no 
alteration. 


In the planning of these further and more 


detailed steps in organisation numerous con- 
siderations will have to be borne in mind, 
including the flows of traffic and the areas 
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within which other forms of transport may 
be organised. The Commission ani the 
Executive, relying on the knowledge anq 
experience possessed by railway officers 
and staff, are confident that the problems 
which confront, and must always confront 
any undertaking at once so large and so wide. 
spread as that of the British Transport Com. 
mission will be solved. 

In the course of the Press Conference Sir 
Cyril Hurcomb said that the unified system 
will permit a greater degree of stand rdisa. 
tion, without unnecessary uniformity, in the 
interests of economy, and consideration will 
automatically be given to the more wide. 
spread use of the best features of each of the 
individual lines where they can be applicd to 
advantage. The interchanging of | staff 
between regions made possible by a wuified 
system is expected to have mutually bene. 
ficial results. Many. of the duties of the 
Railway Clearing House will automatically 
disappear, and it is hoped that the expe. 
rienced staff made available will satisfy 
urgent demands in other parts of the organisa. 
tion. Although research and development 
will continue as hitherto in the various 
regions, it will be co-ordinated at a high level 
and unnecessary duplication will be avoided. 

ee 


The National Foundry College 


THE National Foundry College has now been 
established with a Board of Governors nomi- 
nated by the Minister of Education, and repre- 
senting interested bodies in industry and 
education under the chairmanship of Mr. 
Randall G. Hosking. The college will be housed 
in, and work closely in conjunction with, the 
Wolverhampton and Staffordshire Technical 
College. The Board is charged with the 
responsibility of providing national facilities 
for foundry education and research, in the form 
of full-time courses, vacation courses, refresher 
courses, and the like, and also for providing 
regional and local facilities for full-time, 
part-time day and evening courses, covering 
thereby the whole range of foundry education, 
Its first task will be the re-establishment of the 
full-time diploma course which was the main 
feature of the predecessor of the college, the 
British Foundry School, during 1935-39. This 
course will normally run for an academic year 
of forty weeks from September to July, and it 
is hoped to open the first session on January 5, 
1948. The course will provide the highest 
possible training for those wishing to qualify 
for positions of responsibility in the founding 
industry and will cover the whole of the foundry 
industry, ferrous and non-ferrous. The diploma 
awarded to successful students will be endorsed 
by the Ministry of Education. There is no 
upper age limit for admission and the standard 
of practical experience and technical knowledge 
of candidates must satisfy the Board of 
Governors that they are in a position to profit 
from the instruction. A minimum of one year’s 
practical experience in at least one branch of 
the industry will be required, together with 
Higher National Certificate, or a university 
degree, preferably in metallurgy or engineering, 
or a grade of membership obtained by examina- 
tion of a professional institution in engineering, 
metallurgy or chemistry. It is intended to 
invite nationally known experts in the industry 
to participate in the work of the college. The 
fee for the course is £60, payable in advance, 
and at the discretion of the Board of Governors 
this fee may be remitted wholly or in part for 
students nominated by firms belonging to trade 
associations or bodies contributing financially 
to the college. It is hoped to provide hostel 
accommodation for students in due course, but 
this is unlikely to be ready before the first 
session is completed. The Minister of Education, 
on the recommendation of the Board of 
Governors, has appointed Mr. J. Bamford, 
B.Se., who.was in charge of the British Foundry 
School during 1935-39, and who has since held 
important managerial appointments in the 
foundry industry, to be head of the college. 
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Transmission Tests at 500kV 


ECOGNISING the need for additional 
information concerning transmission volt- 
considerably higher than are now used in 
the U.S.A.. the American Gas and Electric 
service Corporation invited a number of 
manufacturers to co-operate with them in a 
regearch and test programme on corona and 
other phenomena at voltages up to 500kV. 
Factors of primary importance in considering 
transmission at voltages in excess of 230kV 
are the power transmission limit, reliability and 
gonomics. The power limit is increased roughly 
as the square of the voltage which explains the 
trend towards higher voltages. ‘The power 
limit also varies inversely as the impedance ; 


tests were limited in the conductor spacings 
that were used, and were made mostly without 
earth wires in position. Little is known about 
the effect of towers, particularly with regard 
to radio interference. Hitherto investigators 
have concentrated on such matters as the 
surface conditions of the conductor, including 
the effect of die grease, pulling burrs, weather- 
ing, &c., and upon certain atmospheric factors 
such as temperature, barometric pressure and 
humidity. However, rain, hail, sleet and snow 
and even cloudy weather exert a profound 
influence upon corona effects and on these 
features further data are essential. Jévidently, 
therefore, existing information is too indefinite 
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conductors are 54ft above ground level. Earth 
wires extend over the transmission line and 
station and completely shield the bus structure. 
The bus-bar itself is of 2in segmental copper 
conductor to minimise corona on it even at 
high voltage, and to provide means for shielding 
the measuring leads which are carried inside the 
bus-bar. Thus, any loss associated with the 
bus structure is excluded from the measuring 
circuit. The bus-bar is supported by twenty-six 
insulators per string. 

Each 1} mile line consists of seven towers, 
of which two are dead-end towers. The earth 
wires are 124ft above ground at the towers, 
and the height can be varied within limits. 
Provision has been made to vary the lateral 
spacing of the conductors between 32ft and 
45ft. The height of the conductors at the 
towers is about 85ft and they are sagged 45ft, 
the average span being approximately 1100ft. 
The lines are strung with thirty conventional 





TRANSFORMER BANK SUPPLYING TEST LINE 


a small spacing between conductors therefore 
reduces impedance and raises the transmission 
limit. Reduced conductor spacing implies 
lighter and smaller towers and reduced costs. 

One of the most important factors affecting 
reliability is the degree of protection against 
lightning outages. Beyond a certain number of 
insulators, which in turn fixes the air gap 
clearances to the tower and the spacing between 
conductors, a line becomes essentially lightning 
proof. Thus above a particular line voltage, 
lightning protection is independent of the 
transmission voltage utilised. This limit, for 
the types of construction normally employed 
in the U.S.A., is reached at about 16 to 18 
insulator units with flat configuration of the 
conductors, and with a tower footing resistance 
of less than 20 ohms. 

The trangmission limit, therefore, is increased, 
and costs are reduced by using a small conductor 
spacing. On the other hand, corona losses are 
higher with closer spacing of conductors. Thus, 
corona is important because the power loss 
associated with it may constitute an important 
eeonomie factor and because excessive corona 
may interfere with radio reception in the 
vieinity of the line. 

Transmission at extra high voltages will 
probably involve larger conductor sizes and 
different arrangements, upon which little 
information is now available. Previous corona 


to project. higher voltage transmission lines 
with engineering certainty without further 
study and research into the corona and asso- 
ciated problems. For this reason the test 
project described below was initiated. 
Fuuu-ScaLe Test PLANT 

A flat relatively level area was chosen for 
the test project along the banks of the Ohio 
River just outside of the Tidd power plant at 
Brilliant, Ohio, 48 miles by road from Pitts- 
burg. Three text lines such as would be used 
on an actual system are installed; two of them 
are 1} miles long and the third is one span in 
length. The latter will be used primarily for 
preliminary tests on different diameter con- 
ductors and on combinations of “ gro 
conductors, and for tests on leakage of insulator 
strings. 

A bank of three single-phase transformers 
converts the energy from the 66-kV, three- 
phase supply to a line voltage, ranging from 
264-5kV to 500kV. ‘The transformers, illus- 
trated herewith, have a bank rating of 5000kVA. 
They are delta connected on the primary side 
and solidly earthed star on the secondary or 
high-voltage side. 

Bus-bars are provided for connecting the 
three transmission lines to the transformers. 
A special bus structure was built covering an 
area approximately 340ft by 220ft. The upper 





SELF-SUPPORTING LIGHTNING ARRESTER 


5%in spaced insulators per suspension string. 
Provision will be made for determining the 
effect of shorter strings. Different types of 
grading rings are fitted by the msulator manu- 
facturers and in all ¢ases are connected to the 
line end of the string only. Special hardware 
for each particular type of conductor is pro- 
vided. The line conductors now installed are 
1-65m O.D. segmental copper conductors 
on one line; 2-0in O.D. A.C.S.R. with: paper 
filler on the second line; and 1-65m ‘O.D. 
stranded copper with I-beam core on the short 
line. It is planned to use a smaller single:con- 
ductor of segmental: copper and a “ bundle” 
or grouped conductor later in the tests on the 
short line. ; 


LIGHTNING ARRESTERS 


Two types of lightning arresters are installed 
to protect the transformers and to obtain 
service experience at these high voltages. 
Since the line will operate at 500kV at times, 
arresters with a maximum rating of 350kV 
have been provided. This represents a 70 per 
cent arrester which is justified because the 
system is well earthed. Electrically, the 
arresters are made up of standard units which 
will withstand the conventional impulse tests, 
For operation of the Iine at sustained voltages 
over long periods, provision is made to short 
circuit certain sections of the arrester so that 
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operating experience can be obtained on a 
proportional part of the arrester. 

Mechanically, the construction is unorthodox. 
Two kinds of units are installed, as illustrated 
herewith. The first consists of three self- 
supporting columns of elements, each column 





EARTHQUAKE - PROOF LIGHTNING AFPRESTER 


consisting of alternate sections of insulators and 
arrester units. The other kind of arrester 
is suspended from the bus structure, forming an 
earthquake-proof construction, to provide expe- 
rience on an arrester that might be required in 
earthquake areas. Grading rings are placed 
to distribute the potential uniformly between 
the individual units comprising the complete 
arrester. The height of the self-supporting 
arrester is 29ft and of the suspended arrester 
23ft ; these are claimed to be the largest 
arresters yet built. 

As illustrated herewith, the instruments for 
measuring corona loss are mounted in an 
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as lights, rectifiers, controls, &c. The corona 
loss is measured directly by wattmeters with 
current coils in series with the line. Power is 
measured by indicating instruments observed 
through a high-power telescope from an observa- 
tion booth located approximately 60ft away ; 
alternatively, the indications can he recorded 
over long periods. Remotely controlled high- 
speed recording meters permit study and 
co-ordination of corona loss under abnormal 
weather conditions. Remote control of the 
measuring equipment is provided by super- 
visory control relays operated from the observa- 
tion booth, which is shown in the accompanying 





CORONA MEASURING EQUIPMENT 


view of the line terminal station. Various 
other meteorological instruments will be avail- 
able for recording atmospheric conditions. 

An important part of these tests is the deter- 
mination of radio interference. A_ portable 
instrument will be used for measurements 
along the line and at various points on either 
side. Radio frequency filters are installed in 
each line to absorb disturbances that might 
originate within the sub-station area and to 
prevent their propagation into the line on which 
measurements are being made. A_ second 
instrument will be used to record radio noise 
over long periods at particular points along the 
line. 


Score oF INVESTIGATIONS 


The following summary indicates matters 
that will receive primary attention in these 
field researches on corona and other phenomena. 














GENERAL VIEW OF LINE TERMINAL STATION 


aluminium box mounted on top of the trans- 
former high-voltage bushings with the object 
of eliminating the effect of losses in the trans- 
former itself. Potential for the instruments 
is provided by an extension of the main winding 
of the transformer at the high-voltage end. 
This extension supplies power not only for 
the voltmeter and potential coils of the instru- 
ments, but also for auxiliary equipment such 


(1) Conductor sizes ranging in diameter up 
to 2in in both the segmental and wire form will 
be tested. Grouped conductors consisting of 
two, three and four wires (smaller in diameter 
than if only one per phase were used and spaced 
at distances of Ift or 2ft) will also be tested. 
(2) The number of insulators will be varied up 
to a maximum of thirty. (3) The lateral spacing 
of conductors in flat configuration will be 
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changed. (4) The height of the earth wires wij) 
be varied and the effect of the presence anq 
absence of earth wires determined under 
identical weather conditions. (5) Condueto, 
weathering will be studied. (6) Atmospheric 
conditions, such as rain, fog, sleet, hail anq 
snow will be investigated ; interpretation of 
results will be facilitated by recording the 
corona loss over long periods. (7) Atmospheric 
electrical gradients at the ground ani their 
variation with rain clouds and also their 
influence upon corona will be studied.  (g) 
Insulator loss as affected by fog, sleet and rain 
will be capable of measurement. (9) The effeets 
of all these factors on radio reception will be 
determined ; in particular, the conditions at 
the tower will be given careful attention. 

The Westinghouse Electric Corporation has 
contributed the power transformers, liviitning 
arresters, and the measuring equipment, and 
has also been active in planning the investiga. 
tion. The American Bridge Company has 
provided the transmission towers, and the Ohio 
Brass Company and Locke Insulator Cor. 
poration insulators and hardware. The Aly. 
minum Company of America, General Cable 
Corporation, and Anaconda Wire and Cable 
Company have supplied the conductors, and 
the General Electric Company is supplying an 
oil circuit breaker and arrester. Also par. 
ticipating in the project are the Ohio Power 
Company, Appalachian Electric Power Com. 
pany, Indiana and Michigan Electric Company, 
Wheeling Electric Company, Kentucky and 
West Virginia Power Company, Inccrporated, 
Kingsport Utilities, Incorporated, all sub. 
sidiaries of the American Gas and Electric 
Company. 

A more complete description of this co-opera- 
tive test research, including objectives, details 
of lay-out, apparatus, metering equipment, &c., 
was covered by a group of seven technical 

pers presented before the American Institute 
of Electrical Engineers at its mid-west meeting 
in Chicago, November 3 to 7, 1947. 


en 


Electricity Supply, 1943 - 1944 


ENGINEERING and financial statistics cover- 
ing the supply of electricity by authorised 
undertakers in Great Britain are contained in 
a recent Stationery Office publication compiled 
by the Electricity Commission for the year 
1943-44. Like previous returns, this publica- 
tion deals in alphabetical order with local 
authority undertakers, joint boards, company 
undertakers and joint electricity authorities, 
and the Central Electricity Board. Parti- 
culars are given for the first time of the opera- 
tions of the C.E.B. as generating station owners, 
for, during the period covered by this return, 
the Board’s Earley power station came into 
effective use. The influence of wartime restric- 
tions on development of the electrical load 
is reflected in the number of consumers which 
increased during 1943-44 by only 99,000, 
or 0-9 per cent. At the same time, however, 
the sales of electricity to all classes of con- 
sumers increased by 6-2 per cent to a total of 
31,904 million units. Of this total, lighting, 
heating and cooking accounted for 9805 
million units, an increase of 3-8 per cent, 
while power sales increased 7-8 per cent to 
20,941 million units. An interesting index of 
utilisation is contained in the disclosure that 
the average number of units sold to all classes 
of consumers per £100 of capital expenditure 
rose from 4025 in 1942-43, to 4180 in 1943-44, 
an increase of 3-9 per cent. The load factor 
of all the generating stations of authorised 
undertakers, taken collectively, was approxi- 
mately 43:2 per cent, compared with 42:2 
per cent during the previous year. An analysis 
of the financial returns shows that the revenue 
from working of all authorised undertakers 
represented an average of 1-:069d. per unit 
sold in 1943-44, the corresponding figure for 
1942-43 being 1-075d. per unit. At the same 
time, however, the average revenue from power 
supplies rose from 0-718d. to 0-737d. per 
unit, whereas the corresponding revenue from 
domestic supplies fell from 1:640d. to 1-627d. 
per unit. 
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Launch of the ‘“Commandant Quere ”’ 


last, November 29th, when the new French 
passenger and cargo ship ‘‘ Commandant 
Queré ’’ was successfully launched from the 
Woolston Yard of John I. Thornycroft and Co., 
Ltd. The naming ceremony was gracefully 
performed by Madame Albert Lellouche, the 
wife of l’Ingénieur Général Lellouche, repre- 
gnting the French Merchant Navy. In bearing 
the name of ‘“‘Commandant Queré” the ship will 
preserve the memory of Commandant Queré, the 
captain of the ship ‘‘ Général Bonaparte,” 
which was sunk by a torpedo in 1943. Com- 
mandant Queré did his utmost to save the lives 
of his crew and his passengers before going down 
with his ship. The new ship has been ordered 
by the French Merchant Navy Administration, 
on behalf of the Compagnie de Navigation 
Frassinet,\the oldest shipping line in France, 
which was established in 1836. 
She will take up the mail and passenger 
service between Marseilles and Corsica and 


Ay interesting event took place on Saturday, 
i 


upper deck, extending from stem to stern. 
The promenade deck runs from the stern 
forward, with a well between it and the fore- 
castle deck, while the boat deck extends for 
about half the length of the vessel, and the 
navigation bridge is above it. The hull is 
divided by nine water-tight bulkheads extend- 
ing up to the main deck. Fresh water and oil 
fuel is carried in the continuous double bottom, 
and there are deep tanks forward and aft for 
fresh water. Between the forward end of the 
boiler room and the No. 2 hold are deep tanks 
for oil fuel. 

There are three holds, Nos. 1 and 2 with 
*tween deck spaces forward, and No. 3 above 
the tunnel shaft aft. Between the boiler room 
and No. 2 ’tween deck space are large mail 
rooms, and at the forward end of No. 3 hold are 
the refrigerated cargo spaces. Arrangements 
are made to carry motor-cars in the *tween 
deck spaces and on deck. 

The holds are served by two 7-ton derricks 
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LAUNCH OF ‘‘COMMANDANT QUERE’’ 


will replace one of the many ships lost by the 
company during the war. The leading parti- 
culars of the hull and machinery are as follows : 


Hull Dimensions 


Length overall ... 363ft. 

Length on waterline ee eee em 

Breadth moulded ... ... ... ... «.. 5Oft 

| Te een 

Depth to upper deck bans teve<ta: bee. <1gee 

Trial speed aCe des: ee eds ge, cde, Se ane 

Cargo capacity ... tie ses see, ore | OO 

Passenger Accommodation 

MU RAMENS 66e oes ays ded) eek ced 

AMY, 8 hsg so A e E 

MPN CUURI ST iki ii o0e ike etl seo 900 

Propelling Machinery 

Type... .,. 41 se vse ase Parsons geared turbine 

Maximum power ye 5400 s.h.p. 

Propeller speed See! 0e0 Gees. pee) 1) n00] ye Rete 
oilers ... ... Two Thornycroft water-tube oil-fired 

Working pressure, per square inch 

Final superheated temperature 600 deg. Fah. 


Hutt DEesian AND EQUIPMENT 


The hull has been designed in collaboration 
with the National Tank at Teddington. There 
are five decks, the lower deck, main deck and 


to No. 1, two 5-ton and one 15-ton derrick to 
No. 2, and two 5-ton derricks to No. 3 hold. 
The cargo winches are supplied by Stothert and 
Pitt, Ltd. Steering gear of the Hastie electro- 
hydraulic type is fitted. The fire protection 
arrangements are in accordance with French 
Ministry requirements and consist of Pyrene 
equipment for smoke detection and _ ex- 
tinguishing. 

Seven light alloy lifeboats are carried and are 
mounted in Taylor gravity davits. The mech- 
anical ventilation system has been designed and 
supplied by Crittall and Co., Ltd. 


PASSENGER ACCOMMODATION 


The tourist class dining saloon is on the 
upper deck, and it provides accommodation for 
100 persons at one sitting. From the vestibule 
adjoining the dining saloon stairways lead down 
to the tourist cabins on the main deck and the 
smoking room and bar on the promenade deck. 
On the promenade deck in the main deck- 
house are two cabins de luxe, each with its 
private bathroom. In this deck-house are 
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further tourist cabins, which may be used 


either as single or two-berth cabins. The 
decorations and furniture for this accommoda- 
tion has been entrusted to Bath Cabinet 
Makers and Artcrafts, Ltd. 

Third-class accommodation is arranged on 
the main and upper decks forward. The dining 
room, lounge and bar are situated on the upper 
deck. Third-class cabins are fitted with four or 
six berths. 

Fourth-class passengers are carried aft, and 
large compartments are set apart for their use 
on the main and upper decks. As the journey 
from Marseilles to Corsica is only of short 
duration, seating accommodation only is pro- 
vided. There is a bar for fourth-class passengers 
at the after end of the upper deck deck-house. 

Accommodation for the crew is arranged on 
the main and upper decks amidships and for 
the officers in the deck-house on the boat deck. 

Among other equipment fitted we noted 
wireless direction-finding and echo-sounding 
equipment supplied by the owners and radio 
broadcasting by the Automatic Telephone 
Company, Ltd. intercommunication telephones 
by Graham, and call bells and lighting by the 
General Electric Company, Ltd., also an electric 
clock system by Gent and Co., Ltd. 


PROPELLING AND AUXILIARY MACHINERY 


The ship is propelled by twin-screw Parsons 
steam turbines, with double helical gearing, 
designed to give a maximum output of 
5400 s.h.p. at a propeller speed of 210 r.p.m. 
The high-pressure turbines are of the impulse 
reaction type, while the low-pressure turbines 
have only reaction blading. A_ three-row 
impulse wheel for astern working is arranged at 
the exhaust end of each low-pressure turbine 
casing, and is designed to develop about 40 per 
cent of the normal full-ahead power. The main 
condensers are of the Weir regenerative pattern 
and work in conjunction with the Weir closed- 
feed system, which embodies two turbo-feed 
pumps and a double-acting auxiliary feed pump 
of Weir construction. There are two main 
boilers of the latest Thornycroft design. They 
are single-sided three-drum water-tube units, 
one side and part of the back and front of each 
boiler consisting of radiant heat tubes only. 
The other side contains the main generating 
tubes and the superheater, and all the products 
of combustion pass across these tubes. On the 
water wall side are the downcomers, which are 
of large diameter and are unheated. The super- 
heaters are of the Thornycroft straight-through 
pattern. The boilers are oil fired on the latest 
Thornycroft pressure jet principle and work in 
a closed stokehold. Air is supplied by two 
Keith Blackman forced draught fans, which are 
motor driven. 

In the engine-room is a Spanner thimble-tube 
boiler, which supplies steam for the ship’s 
heating services. Weir evaporators, designed 
for the production of 25 tons of distilled water 
per day, are installed. The auxiliary pumps for 
the various duties are by Drysdale and Weir. 
The electric power for lighting and engine-room 
duties is furnished by two Mirrlees-Allen oil 
engine driven generator sets, each of 175kW 
capacity. A 25-kKW emergency generator set, 
driven by a Lister oii engine, on the boat deck 
is provided. 

At the buffet luncheon which followed the 
launching ceremony the loyal toasts and that 
of ‘“‘ The Ship and Her Sponsor ”’ were proposed 
by Sir John Thornycroft, K.B.E. Sir John also 
replied to the toast of “‘ The Builders,” proposed 
by Monsieur l’Ingénieur Général Lellouche. 
The toast of “‘ The Guests” was proposed by 
Engineer Vice-Admiral W. Skelton, K.C.B., 
C.B.E., D.S.O., and Monsieur Roland Frassinet 
replied. 


——@ 


THe Late Mr. Ernest Wippop.—We regret 
to learn of the death on November 22nd, of Mr. 
Ernest Widdop, a director of H. Widdop and Co., 
Ltd., diesel engine builders, Keighley, who was 
for many years a member of the original firm. 
Despite increasing difficulties caused by failing 
health, during recent years, his interest in the 
business remained keen and he attended at the 
factory until only two days before his death. 
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Capital Investment in 1948° 


Main OBJECTIVES 


HEREAS before the war the United 

Kingdom was devoting (at pre-war prices) 
about £300 million a year to additions to the 
nation’s capital equipment, during the war 
not only did this accumulation cease but our 
capital stock was run down by an average of 
£300 million a year by under-maintenance. 
Since the end of the war the nation has made 
@ net investment in home industry, houses 
and public utilities estimated at £1300—-£1400 
million, while in 1946 we were able, despite 
the difficult circumstances, to carry out a 
gross capital investment, including both main- 
tenance and new construction, of £1300 mil- 
lion. 

Earlier this year before the development of 
the acute dollar shortage and the consequent 
action to reduce imports and increase exports, 
plans had been made by private industry 
and by public bodies for a very large total 
of investment in 1948. Although shortages of 
materials and labour might have prevented 
the complete achievement of these programmes, 
it is probable that the gross amount of invest- 
ment in 1948 would have reached a figure of 
£1600 million. In the altered circumstances 
resources will not be available for so large an 
investment and the Government therefore 
propose to reduce this figure to £1420 million 
for the year. This reduction must, of course, 
be brought into operation progressively with 
the result that the actual rate of investment 
will be higher at the beginning of 1948 and 
lower at the end of the year, when it is esti- 
mated that it will be running at the annual 
rate of £1320 million. 

A careful survey has been made in order to 
ascertain what volume of work could be profit- 
ably undertaken in each of the main sections 
of the nation’s economy. The detailed results 
of this examination are set out in the Appen- 
dices. The national totals can be expressed 
only in money terms as in the paragraph above, 
but the principal factor which has entered 
into most of the decisions has been the avail- 
ability of key materials such as steel, timber, 
bricks and cement. 

The principal materials involved in the cal- 
culations are as follows :— 

Timber.—In order to save dollars, it has been 
necessary toreduce by £5 million the expenditure 
upon timber imports which had been planned 
for the year. An increased amount of soft- 
wood will be required for packing exports 
during 1948, and the remaining supplies should 
be just sufficient for the housing and other 
building programmes set out in the Appen- 
dices. 

Bricks and Cement.—As it is proposed to 
carry out a large house building programme, 
current output rates of bricks and cement will 
be continued. Later, however, when the revised 
investment programme becomes fully effective, 
some reduction in output for building may be 
possible. 

Steel.—Production of ingot steel is not likely 
to exceed about 14 million tons in 1948, 
although in order to achieve this total higher 
rates of output will be necessary in parts of 
the year. This is practically the total capacity 
of the industry, and there is no immediate 
likelihood of any increase until new steel 
plants can be brought into operation. It is 
improbable that imports of steel will add very 
substantially to the supplies available. Steel 
is, however, one of the most important ingre- 
dients in our exports, which are heavily weighted 
on the side of engineering products, and pros- 
pective supplies are inadequate to meet the 
export task, the requirements of an increasing 
investment programme and the _ essential 
production of steel goods for the home market. 
The steel requirements of the export programme 
are not yet precisely calculable; and it is 
possible that when the necessary trade agree- 





* White Paper issued December 2nd. Short abstracts 
of the paper and appendices. 


ments, with other countries for the supply of 
our essential foodstuffs and raw materials 
have been made, even greater demands may 
arise for steel for export than are now con- 
templated. Furthermore, limitations in the 
supply of particular classes of steel within the 
general total may limit certain categories of 
home investment which require special types 
of finished steel. In these circumstances the 
investment programmes set out in this paper 
cannot be regarded as inflexible, and will 
probably need further adjustment in the light 
of subsequent developments in materials supply 
and in our economic position generally. 

The broad division of the total investment 
programme to be carried out is given below 
under three heads, comparing the present 
estimated annual rate with the original fore- 
cast for the year 1948 and the annual rate 
now proposed for the end of that year. These 
figures are broad estimates which inevitably 
contain a good deal of informed guesswork 
because statistics on investment are scanty 
and the problems of handling them peculiarly 
difficult. 


Estimated Gross Investment in the United Kingdom 


(£ million) 
Mid-1947 : Calendar End 1948 : 
estimated year 1948: estimated 
annual rate original annual rate 
at that date forecast at that date 
Construction{... 850 ... ... 825 
Plant, Machinery 
and ehicle 610 ... ... 680 ... ... 825 
Shipbuilding and 
Miscellaneous SOx ee Bow ae 
Total - 1550 - 1600 --» 1320 


All these figures relate to gross investment 
at home. Thus they include both repair and 
maintenance as well as new capital invest- 


_ment in building, plant and machinery. It 


is not possible to state how much of the total 
is represented by repair and maintenance, 
but it is estimated that it is probably about 
one half. 


BUILDING AND CIvin ENGINEERING 
CONSTRUCTION 


Industrial building is a very heavy user of 
steel and the available resources will be con- 
centrated on completing those projects which 
are already well under construction and likely 
to contribute most to the export drive. Within 
this category preference will be given to fac- 
tories in the development areas, where it is 
important from the national as well as the 
local point of view to provide opportunity 
for workers who are at present unemployed 
and who cannot be absorbed into essential 
employment elsewhere, to make their con- 
tribution to the export drive. Special con- 
sideration will also be given to ‘‘ Remploy ” 
factories for disabled workers. 


PLANT AND MACHINERY 


Unlike investment in building, investment 
in plant and machinery is, with few exceptions, 
now free of direct controls. Decisions as to 
the level of investment in plant and machinery 
are, therefore, less certain and direct than in 
the case of building. Such investment falls 
into three main groups :— 

(1) Investment by industries directly owned 
by the State. 

(2). Investment by public utilities and other 
industries which are closely influenced by 
Governmental action and can be controlled by 
policy directions; and 

(3) Investment by private industry where 
decisions are made entirely by private indi- 
viduals. 

In the first two groups it is easier to regulate 
the scale of investment than in the private 
sector, where, short of reintroducing a system 





+ The estimates for “‘ construction ’’ include, in addi- 
tion to the output of the building and civil engineering 
industries, constructional work undertaken by employees 
of other industries, and the whole manufacturing cost of 
temporary houses. 
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of individual licences to acquire plant ang 
machinery, there is no possible method of qo, 
tailed control. The export quotas which hays 
been set for the various classes of machinery 
particularly of the specialised types sold mainly 
to a single consuming industry, will place , 
limit on the amount of investment which gay 
in fact be achieved. By itself, however, thi, 
may not be fully effective in restraining the 
volume of investment attempted. In the 
case of general purpose plant and machinery, 
such as pumps, electric motors, &¢c., which 
may be sold either as end products or as parts 
of complete machines, it is more difficult to 
gauge the proportion which should be egy. 
marked for export. In consequence, there ig q 
danger that exports or important home needs 
may be prejudiced by the pressure of demand 
for these and similar products for less essentia| 
purposes. The Government is reluctant to 
reintroduce licences to acquire on a large scale 
and will, therefore, rely for the present on the 
good sense of private industry following a policy 
lead. With this object in view, the Govern. 
ment will discuss the matter with the appro. 
priate industrial organisations. so as to attain 
the maximum possible postponement of al] 
investment not making a significant contribu. 
tion to the export drive or to the output of 
basic industries such as agriculture, coal and 
steel. 

Investment which will most directly and 
rapidly assist in solving our balance of pay. 
ments problems must take first place. The 
individual plans are set out in Appendices A, 
B, C, and D. Estimates of total investment in 
terms of money have been prepared to sum. 
marise the general result, which is shown in 
the following table. 


Estimated Gross Investment in Plant, Machinery and 
Vehicles in the United Kingdomt 





(£ million) 
Mid-1947 : Calendar End-1948 : 
estimated year 1948: estimated 
annual rate original annual rate 
at that date forecast at that date 
Programmes of 
specialised 
plant and 
machinery : 
(a) Utilities, 
coal, 
o. &e 135 ) (180 
(6) Private J 
sector 65°" ° 580 .. ... | 50 
Other machinery 275 | 240 
peeaseueeee... 200 2). DW i ae 
Total oe eee 525 


Having regard to the export tasks which 
have already been set, the above programme of 
investment is the highest obtainable from the 
resources available in 1948. 


APPENDIX A: BUILDING AND CIVIL 
ENGINEERING 


INDUSTRIAL BUILDING 
(New Factories AND EXTENSIONS) 


New industrial building is a heavy user of 
steel and other scarce resources which are 
urgently needed in greater measure for the 
manufacture of engineering goods for export, 
In consequence, the volume of new construction 
must be brought into harmony with the supplies 
of materials and manpower that can, in present 
circumstances, be made available for this class 
of investment. To achieve the necessary diver- 
sion of resources it would not be sufficient 
merely to restrict the number of new buildings 
started. It will also be necessary to postpone 
work on a good many factory building pro- 
jects which have already been authorised but 
which have not yet been started or are in the 
early stages of construction. Within the field 
which remains the available resources must be 
concentrated on those projects which will 
make the best and quickest contribution to 
our balance of payments. 





t Production in the United Kingdom of capital goods 
for gross investment at home, Imports of capital goods, 
which are small, are excluded. The figures for “ Pro- 
grammes of specialised plant and machinery ” do not 
refer to the total value of investment in the public and 
the private sectors; they relate to types of plant and 
machinery used for specific purposes only and exclude 
the accompanying general-purpose machinery, which is 
included in “ other machinery.” 





Th 
that ; 














Dec. 5, 1947 


The Government have therefore decided 
hat > 

m1) The allocation of steel for building work 
ofall types will be substantially reduced. 

(2) For a period of at least six months no 
new industrial buildings or extensions will be 
started other than a limited number of projects 
of exceptional importance by reason of their 
contribution to exports or import saving. 

(3) All factory building, including extensions, 
now in progress, which has not reached the 
steel erection stage, will be reviewed with the 
object of postponing at least half. 

(4) Within the reduced volume of factory 
building, preferential treatment will continue 
to be accorded to the development areas. 


TRANSPORT 

New Road Works.—A large number of major 
road works costing over £100,000 each, are 
under construction, about to start, or under 
consideration by the Ministry of Transport 
with a view to their commencing in the next 
two years. It has been decided to reduce 
this programme of large works by over 80 

cent. 

Examples of schemes that will proceed 
because Of their importance to industrial 
production or because they are necessary to 
maintain essential communications are Dept- 
ford Creek Bridge, London (estimated to cost 
£0-3 million), diversion of roads at L.C.I. 
works, Teesside (£0-2 million), improvement 
between Baldersby and Londonderry, North 
Yorks (one carriageway only, £0-3 million). 

Examples of works that will be postponed 
are the Severn Bridge (£9 million), the Dartford- 
Purfleet Tunnel (£6 ‘million), the Great West 
Road and Cromwell Road Extensions (£3-3 
million), Widnes-Runcorn Bridge (£3-3 mil- 
lion). The cyclist and pedestrian tunnels at 
Jarrow, on which work has already begun, 
will proceed, but work on the main tunnel 
will be postponed. 

Railway Building and Civil Engineering Work. 
—The railways have started or have in view a 
number of projects costing more than £100,000. 
Examples of those which it is intended should 
proceed are :—Manchester-Sheffield Electrifi- 


cation, Woodhead Tunnel and East and 
West extensions of Central Line, L.P-T.B. ; 
Shenfield electrification, L.N.E.R. Examples 


of works which are not to proceed for the 
present are :—Notting Hill Gate Reconstruc- 
tion, L.P.T.B., and Euston Station (rebuilding). 


APPENDIX B : PLANT AND MACHINERY 
RAILWAYS 

Rolling Stock.—-The large number of over- 
age locomotives, about 8000 or 39 per cent, 
is causing difficulty owing to the increasing 
number of breakdowns. Out of a present 
stock of approximately 20,500 locomotives, 
there are about 3750 under and awaiting 
repairs at any one time, compared with about 
3300 at the outbreak of war. The full railway 
programme of nearly 600 new locomotives for 
1948 is to proceed. The average annual intake 
for the four years before the war was 488. 

The provision of wagons to replace worn- 
out stock is the most important single invest- 
ment required by the railways to-day. It 
is intended that the full railway programme of 
48,000 new wagons should be allowed to pro- 
ceed. This compares with an estimated intake 
of some 31,000 in 1947, and is about one third 
greater than the average annual intake for the 
four years before the war. 

The justification for a high rate of replace- 
ment of coaching stock is not as strong as that 
for wagons, and it has been decided to limit the 
programme for the home railways for 1948 
to the present output of 1000 coaches per 
annum. 

Permanent Way.—The Government think 
that during 1948 supplies of materials for per- 
manent way must, because of the steel shortage, 
be reduced to current needs, about the same 
as pre-war, without overtaking arrears. This 
will not, of course, render travel less safe, 
but may mean the imposition of speed restric- 
tions in some places. 

ELECTRICITY 

Central Electricity Board Programme.—The 

original programme approved by the Elec- 
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tricity Commission provided for a very large 
increase in the output capacity of new plant 
installed each year which was to rise from 
997 megawatts in 1947 to 2167 megawatts 
in 1951. A revised forecast made in July 
of this year in the light of difficulties due 
to problems of reconversion and delays in 
plant delivery suggested that the output 
capacity of new plant installations would 
be reduced in the earlier years—to 518 mega- 
watts in 1947 and 757 megawatts in 1948. 
In consequence, the new output capacity 
estimated as coming forward in later years 
rises to 2646 megawatts in 1951. But in view 
of the serious gap existing between generating 
capacity and demand, the position was again 
reviewed in September, and the rate of delivery 
was speeded up so as to increase the new out- 
put capacity installed in 1948 to 1150 mega- 
watts, thereby reducing arrears in later years. 
The output capacity of plant due to come into 
service in 1951 thus became 2000 megawatts. 

The Government’s revised plan is to allow 
generating capacity to rise during 1948 and 
1949 to the levels forecast in September. After 
that, however, the increase will be limited to 
not more than 1500 megawatts per annum, 
the remaining plant production capacity being 
turned over to exports. The September esti- 
mates and the present revised plan compare 
as follows :—~ 


Megawatts 
Output capacity of new plant 
coming into service in 1948 1949 1950 1951 
September estimate 1150 1600 2000 2000 
Revised plan ... 1150 1600 1500 1500 


North of Scotland Hydro-Electric Board’s 
Programme.—The Board’s programme. in the 
light of present progress will provide, apart 
from supplies for local use in the Highlands, 
the following capacity for exporting current 
to the national grid :— 

Megawatts 


$OOSMOT! oe nl a 
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The programme has been provisionally agreed. 
Gas 


During the war the plant of the gas industry 
was run down severely and in place of the 
pre-war consumption of 180,000 tons of steel 
a year, the industry received on the average 
about 50,000 tons a year, with the result that 
plant is now in a bad condition and requires 
frequent repairs. Sufficient steel will be pro- 
vided for the gas industry to enable it to meet 
its minimum requirements. 


CoaL 


The National Coal Board’s long-term invest- 
ment programme will not be fully worked out 
in terms of raw material requirements until 
towards the end of 1947. Investment which 
will increase coal output must be stimulated 
to the full, but final decisions on the scope, 
yield and practicability of the programme must 
await the detailed proposals. 


PLANT AND MACHINERY FOR OTHER INDUSTRY 


» Specialised Plant.—A considerable switch in 
the supply of specialised plant and machinery 
from home demand to export: is possible. The 
intended redistribution of total production, 
which is well in excess of the pre-war level, 
is shown in the following table :— 


£ million 
Current Annual rate 
annual rate end 1948 
(1) Total production on ae ree > 
Ca) -meaeaee Me rad ME a Te 
(3) Production for home 
49 


market (1-2)... ... 6 
(4) Imports gh Bees aa 


bo or 
-_ 


(5) Gross supplies for home 
market (3+ 4)... OF. .00) ses, 
The effect of these changes is to transfer 
production represented by 60,000 tons of steel 
a year from equipment for home use to equip- 
ment for export. 


TRON AND STEEL 


The iron and steel industry’s programme for 
new equipment and major replacement work, 
so as to raise output to 15 million ingot, tons a 
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year, is vital to our recovery ; 
the general conclusion must be that the maxi- 
mum increase in the shortest possible time is 


as with coal, 


required. The programme, which was drawn 
up in 1945, is now being reviewed with a par- 
ticular eye to its size and practicability. Final 
decisions will be taken when the detailed pro- 
posals are available. 


APPENDIX C: SHIPBUILDING 


The shipbuilding industry is heavily booked 
with orders and the total tonnage under con- 
struction is approaching the high figure of 
2 million gross tons. The total value of out- 
put and exports is roughly as follows :— 


£ million 
or 
Total United Kingdom For 
deliveries owners exports 
1947 dom, PS 48 -- 
1948 aren: eee ees ee 


The 1947 output will be substantially below 
the target figure of 1,250,000 gross tons set 
in the Economic Survey for 1947, owing mainly 
to the shortage of raw materials and manu- 
factured components. Owing to the steel 
shortage it will not be possible to meet in full 
the stated requirement for the shipbuilding 
industry for 1948, and in consequence a reduc- 
tion in the programme of work will be necessary. 

The proportion of ships destined for export 
is about 33 per cent of the total, of this about 
35 per cent (or 10 per cent of total output) 
is for hard currency countries. The question 
whether it is better to build ships for immediate 
sale abroad or to build them for trading under 
the British flag has been carefully examined 
and the conclusion has been reached that it 
is at present quite as advantageous to build 
ships for British owners as for export; even 
where the exports are to hard currency 
countries. 





Automatic Train Control on 
the L.M.S. Southend Line 


On Monday, December Ist, a new system 
of automatic train control was introduced on 
the L.M.S. Southend line. For the first time 
on British railways, it is claimed, fog signalmen 
will be dispensed with. In all, 183 locomotives 
have been fitted with safety equipment, and 
110 signal locations between Bow and Shoebury- 
ness have been equipped for the new system. 


“The Southend line has been chosen for this 


development because of its dense residential 
traffic, and the prevalence of fog on the North 
Bank of the Thames Estuary, along which it 
runs. Work on this system was experimentally 
begun in 1936, and has proceeded in spite of 
delays arising from the war. Extensive full- 
scale trials have, we learn, amply demonstrated 
the efficiency of the system and the reliability 
of the equipment. The track equipment con- 
sists of two magnetic inductors, set 15 yards 
apart in the centre of the track, at a safe 
distance from the stop signal, so that a train 
can be brought to a standstill without passing 
the signal by the automatic application of the 
brakes. The leading inductor is a permanent 
magnet and the second inductor becomes 
magnetised electrically only when the distant 
signal is turned to the “‘all clear” position. 
The locomotive equipment comprises a magnetic 
receiver mounted 5in above the level of the 
rails. It controls the brakes and a horn fixed 
in the driver’s cab, along with a visual indicator. 
If the distant signal is in the warning position 
the horn warns the driver, and if within three 
seconds he acknowledges the warning by pulling 
a lever, he remains in control of the brakes. 
Should, however, the driver not acknowledge 
the horn signal, it continues to sound, and the 
full application of the brakes takes place 
smoothly within about 20 seconds after passing 
the inductor, whatever the type and length of 
the train. When the signals are in the “ail 
clear’ position, the second inductor is elec- 
trically magnetised, and causes a short hoot 
on the ho-ggin the cab without operating the 
brakes. The clearance between the underside 
of the engine receiver and the rails makes it 
possible for engines so equipped to be worked 
over any. section of line, 
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THE CAPITAL INVESTMENT PLAN 


At the beginning of this week there was 
issued the White Paper entitled “ Capital 
Investment in 1948,” which reveals how the 
Government plans to allocate amongst 
various industries expenditure upon capital 
development and how a saving upon pre- 
vious estimates amounting to £180 million 
next year upon such work is to be 
obtained. Before the war this country ex- 
pended each year about £300 million upon 
capital works. Since the war, according to 
the White Paper, “ a net investment in home 
industry, houses and public utilities esti- 
mated at £1300-1400 million” has been 
made ; while in 1946 “‘ we were able, despite 
the difficult circumstances, to carry out a 
gross capital investment, including both 
maintenance and new construction, of £1300 
million.” It is further estimated that the 
planned programme of gross investment in 
1948 would have required an expenditure of 
£1600 million, about half of which would 
have been devoted to maintenance and 
repairs. It is upon that estimated figure that 
the Government now plans to bring about a 
reduction of £180 million next year by 
pruning expenditure in a number of directions. 

Since it is confessed in the White Paper 
that “‘shortages of materials and labour 
might have prevented the complete achieve- 
ment ” of the original programme, it is rather 
doubtful how big the saving now to be made 
really is. But that does not seem to be a 
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matter of great importance. For the Govern- 
ment has long since been forced to abandon 
its hopes of curing the economic situation by 
a very rapid rise in the output of this 
country. It has now adopted the much more 
realistic policy of calculating how much the 
country can produce and of dividing it 
between exports, the home market and capital 
expenditure. The saving of £180 million is 
the figure arrived at by following that policy. 
For after diverting a large proportion of total 
production to exports and allowing for the 
amount of imports those exported goods can 
be expected to buy and, of course, for the 
effect of any invisible exports and interest from 
our remaining oversea investments; and after 


calculating the minimum amount the home 


market can be permitted to absorb without 
unduly lowering living standards or creating 
inflationary conditions, the figure that re- 
mains indicates the amount that can be 
afforded for capital development. It comes 
out at £1420 million, just £180 million less 
than the original programme. That pro- 
gramme has had, therefore, to be cut. The 
White Paper, of which we print on another 
page abstracts from those sections more 
likely to interest engineers, indicates how the 
capital expenditure is to be spread. In the 
body of the Paper the plan is drawn in broad 
outline. In appendices, which make up by 
far the greater part of the Paper, the figures 
are considered in more detail under fourteen 
sub-headings to a section on Building and 
Civil Engineering ; under ten sub-headings 
to a section on Plant and Machinery ; and 
under separate headings for Shipbuilding and 
Road Vehicles. The ground covered is 
enormous and much digestion and com- 
parison will be necessary before a fair assess- 
ment of the plan can be made. For instance, 
is it the right policy that 200,000 homes 
under construction and 90,000 houses “in 
tenders approved but not yet started”’ should 
go on to completion when “ for a period of at 
least six months no new industrial buildings 
or extensions will be started other than a 
limited number of projects of exceptional 
importance ’’; and “all factory building, in- 
cluding extensions now in progress, which 
has not reached the steel erection stage, will 
be reviewed with the object of postponing at 
least half’? This contrasting treatment, 
of course, arises out of the heavy demands of 
industrial buildings for steel. Again, should 
expenditure on road maintenance be cut by 
a quarter and new road works by 80 per cent, 
and should so small a proportion of new 
vehicles as that planned be allowed to reach 
the home market at a time when demands 
both for goods and passenger transport 
are overstressing the railways? Will the 
restriction to 1500MW of electric gen- 
erating capacity to come into operation 
in 1950 and 1951 (the manufacture of which 
must be started in 1948) mean that in those 
years, still far ahead, industrial output will 
remain limited by lack of power? Many 
such questions spring to mind and require 
illumination. No doubt they will be posed 
in the debate for which members of Parlia- 
ment are now asking. 

Planning and the control that inevitebly 
follows are no doubt forced upon us by our 
grave economic situation. But anyone read- 
ing this White Paper must be driven to 
wonder how far a central Government is 
really adequately placed to plan a pro- 
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gramme of capital development. The White 
Paper plan is indeed flexible. How could it 
be more definite when, for instance, fina] 
decisions have not yet been taken about air. 
craft and ground equipment for civil aviation 
and the. National Coal Board’s long-term 
investment programme has not yet jeep 
fully worked out in terms of raw matorial 
requirements ’’ ? How, indeed, can a Govern. 
ment adequately plan the usage in capital 
development of all those kinds of mannfac. 
tures grouped in the White Paper under the 
sub-heading “‘ General-Purpose Plant,”’ «lee. 
tric motors, internal combustion engines, 
pumps, ventilating plant, cables, &c.? Can 
it even be fully aware of conditions jn 
industry ? It would be thought from the 
White Paper that the difficulties of ship. 
builders arose mainly out of steel shortage. 
Our impression is that more serious shortages 
lie in manpower and timber and that ships’ 
completion is often severely delayed by the 
late delivery of manufactured articles made 
elsewhere than in the shipyard. A central 
department, planning for the nation, may, no 
doubt, gain a broad picture of the condition 
and needs of a whole industry. But how can 
the controlling body gain the intimate and 
detailed knowledge necessary if it is to vary 
its dealings, as it should, with individual 
firms ? For individual firms have their own 
individual needs, only distantly connected 
with those of the industry as a whole 
with which the central planning depart. 
ment is concerned. One is particularly 
troubled by shortage of manpower, another 
is in particular need of greater space in which 
to manufacture, a third finds production 
delayed through the late delivery of machine 
tools, a fourth needs more than anything else 
adequate housing for its employees, and a 
fifth is crying out for a greater allocation of 
steel or some other material in short supply. 
Regional consideration of such matters can 
do something to relieve the severity of 
controls. But only the release of controls, 
when at last it becomes possible, will allow 
such firms, through their own energetic 
efforts, to find satisfactorily their own way 
out of their own troubles. 


NATIONAL PARKS AND WATER SUPPLY 


RECENTLY, at the annual congress of the 
Royal Sanitary Association of Scotland, 
two speakers drew attention to the danger 
of including in National Parks the gathering 
grounds of the water supplies of large cities. 
They argued, for example, that 25,000 acres 
of land around Loch Katrine had _ been 
purchased in 1919 for the “ enormous” 
sum of £77,000, “for the sole purpose of 
having control in every way that was 
considered necessary ” to keep pure the water 
for the citizens of Glasgow; and so to imple- 
ment the primary duty of a water supply 
authority as laid down by statute of providing 
a pure water supply. They pointed out 
that the inclusion of the area within 4 
National Park was likely to attract far more 
visitors to the region than had formerly 
gone there. They emphasised the trouble 
already taken to keep the catchment free 
from all but unpreventable pollution and 
the difficulties already experienced in pre- 
venting holiday makers from bathing and 
paddling in the loch and breaking other 
regulations. As one of the speakers pointed 
out, a water supply authority is not merely 
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wneerned to prevent actual pollution. Its 
primary concern is to prevent even the 
risk Of pollution. That risk would, they 
thought, certainly be present if increased 
numbers of people had access to the catch- 
ment. Both speakers recommended with 
all the foree they could command that to 
avoid all risk public access to the catch- 
ments concerned should be wholly banned. 

It is a fact upon which engineers may be 
permitted to dwell with pride that our 
modern urban civilisation is wholly depen- 
dent for its existence upon the daily success 
of their labours. Without gas for fires and 
cookers and refrigerators, without electricity 
for transport, heat, light and power, without 
pure water to drink and without sewers to 
carry away wastes the populations of cities 
of such a size as we now have would melt 
away amongst disease and squalor. But, 
nevertheless, engineers cannot expect a large 
meed of gratitude. It is the vital things, the 
things essential to life, that we provide. 
But, except to those whose business it is to 
provide them, essential things, paradoxical 
though it may seem, are dull. We eat because 
we must. But we have learnt in the last 
eight austere years of war and peace that the 
business of eating and drinking, merely to 
exist, is not exciting. How many of us, called 
away from some enthralling job, have 
ungratefully shovelled down essential food- 
stuffs the quicker to get back to planting 
flower seedlings, to making experimental 
adjustments to the car, or to building a 
model in the workshop, not one of them 
half so vitally necessary? Man has to 
accept the necessity in his civilisation of 
having electricity, gas, water, sewerage, 
and the like. But he seems to value the 
non-essentials much more highly. His 
utilities must be easy to use and they must 
be cheap. But he is willing to spend on 
a single evening’s entertainment as much 
as would provide him with those services 
fora month! The star who entertains him 
at the cinema receives a princely salary. 
By contrast the engineer who merely guards 
him from death or discomfort, who watches 
devotedly over the purity of his water supply, 
who removes disease-disseminating garb- 
age and who gives him the warmth and the 
light essential, if not to his existence, at least 
to his comfort, receives a mere pittance! 
Nor are we grumbling. Man _ naturally 
thinks and acts upon such lines. Life, 
merely as life, has not really much value. 
It is what we do with it that counts. Thus, 
the essential services the engineer performs 
for the community derive their real value 
not from their support of man’s urban life 
but through permitting him the more easily 
to concentrate his energies on other less 
vital but humanly and sometimes estheti- 
cally much more important matters. 

Let us get back to water supply. There 
is no doubt whatever that Mr. John Stewart, 
of Glasgow’s water committee, and Mr. 
Cairn, the general manager of the water 
department of that city, should have brought 
forward such arguments as they did and 
should have enunciated the opinions that 
they hold. It was indeed their very real 
duty to point out [the danger they foresaw 
and the means they envisaged for avoiding 
it. But to ban the people of this country 
from access to one of the loveliest lochs 
in Scotland would be to deny the people 


THE ENGINEER 


one of those very pleasures that they appeaT 


to value so much more highly than necessities. , 


Nor is it possible to argue that only by such 
means can a pure water supply for Glasgow 
be guaranteed. Mr. Cairn rightly referred 
to the financial and engineering difficulties 
of installing filtration plant. But engineers 
elsewhere are hardly likely to take seriously 
his disparaging references to a “ trend 
towards synthetic water,’ and to risks 
inherent in its purification. For other 
cities, London included, depend very satis- 
factorily upon just such synthetic filtered 
water—and very good water it is! London’s 
water, indeed, is primarily drawn from the 
Thames and the Lea, rivers upon which 
and upon the banks of which tens of thou- 
sands of Londoners disport themselves 
unrestrained by more than elementary 
decency every fine week-end throughout 
the summer. Yet under the care of 
the Thames and Lea Conservancy Boards 
and the vigilance of the Metropolitan Water 
Board, London’s water remains good, safe 
and tasteful for all but Colonel Chinstrap 
to drink. The banning of the public’s 
access to the Loch Katrine watershed and 
to other water supply watersheds in other 
parts of the country that may fall within 
the proposed National Parks is certainly a 
matter that deserves consideration as a 
cheap means of ensuring purity. But there 
must be weighed against its disadvantages the 
cost of ensuring safety by other means. 
That is to balance the imponderable value 
of access to a “ beauty spot” against the 
concrete figure of an estimate. It is not a 
job that engineers can do. Their service 
must be to make the estimate. 


—_—-—>_—__ — 
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Monographs on the Progress of Research in 
Holland: New Developments in Ferro- 
magnetic Materials. J.L.SNoEK. Cleaver- 
Hume Press, Ltd. Price 13s. 6d. 

THIS interesting monograph is one of a series 
presenting an account of the progress of 
research in the Netherlands during the five 
years of German occupation. It bears little 
evidence of the difficulties which must have 
attended its production. It is inevitable that 
certain things might have been differently 
expressed had the author had free access 
to all the work done in other countries. But 
that criticism, if it is a criticism, has a much 
wider application. 

Interest in magnetic materials from the 
technical point of view is concerned prin- 
cipally with either materials of low magnetic 
strength, required to have a high initial 
permeability and a low coercive force, or 
materials of high magnetic strength—alloys 
such as FeNiAl—having a high coercive 
force. Such materials are largely the subject 
of this monograph. 

There are three chapters and a number of 
appendices. Chapter I deals with the 
statics of ferro-magnetism. The standpoint 
is that the theory of ferro-magnetic hysteresis 
based upon crystal anisotropy and magneto- 
striction is fundamentally correct. Excep- 
tionally high values of initial permeability 
and low values of coercive force may be 
expected when both crystal anisotropy and 
magnetostriction are zero. The possibilities 
of approaching this condition in binary and 
ternary alloys have been surveyed. 

In Chapter II, on the dynamics of ferro- 
magnetism, the various after-effects (mag- 
netic after-effect, disaccommodation, elastic 
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after-effect) are considered at length, not 
only for the ferro-magnetic metals, but also 
for the non-metals. 

Chapter IIT is concerned with the develop- 
ment of magnetic materials. The bulk of the 
chapter is devoted to the ferrites which have 
become so important in recent years. In 
them eddy currents are very small even at 
very high frequencies; they may develop 
high initial permeabilities under proper 
treatment. 

Not the least interesting part of this 
monograph is contained in the appendices. 
One of these deals with the errors caused by 
eddy currents in the step-by-step method 
of determining magnetisation curves. It 
should be read by everybody who uses this 
method. 


a 


Bankside Power Station 


TxE London County Council received, at its 
meeting on Tuesday last, a report which 
stated that the Town Planning Committee 
had approved the plans of the new Bankside 
Power Station. The plans show a building 
88ft in height to the parapet with one chim- 
ney shaft of 285ft. The main frontage line 
of the building, excluding the projecting 
“wings ’’ and the chimney shaft, is shown 
to be set back 230ft from the Port of London 
Authority’s line of the future river wall, and 
the committee considered that, from a plan- 
ning aspect, the land in front of the power 
station available for open space and the for- 
mation of a roadway and riverside promenade 
would be adequate. The committee’s report 
said that the Royal Fine Art Commission had 
considered the design of the new power station 
and had informed the Minister of Town and 
Country Planning and the L.C.C. that, as regards 
the design of the building, it had no critical 
observations whatever to make on the archi- 
tectural solution of the problem set to the 
designer. The Commission was not asked 
to consider the major questions of public 
amenity, namely, the suitability of the site 
and the possible atmospheric effect of the 
burning of fuel oil. It felt bound to state, 
however, that it considered the site selected 
in Southwark inappropriate for a very large 
public utility structure. The Town Planning 
Committee’s report added that the expression 
of approval was without prejudice to any action 
which the council might decide to take regard- 
ing the prevention of atmospheric pollution, 
noise and vibration. These matters, it was 
stated, would be considered later when the 
specific proposals for dealing with them were 
known. 
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The Rocket as a Weapon of War in 
the British Forces’ 


By Str ALWYN D. CROW, C.B.E., M.A., Se.D.t 
No. Il—(Continued from page 512, November 28th) 


Some British Rocket WEAPONS 
(a) Anti-Aircraft Weapons of all Types.— 
This group of weapons divides into two cate- 
gories: (i) rockets carrying an explosive 
head detonated either by a time fuse, pre-set 





FiG. 5—-NAVAL 2-IN MULTIPLE PROJECTOR 


according to ground prediction of the instant 
at which the paths of the rocket and the 
target aircraft cross; or by a direct-action 
fuse detonating on contact with the target ; 
(ii) rockets fitted with heads carrying barrage 
obstruction systems, such as the parachute 
wire bomb assembly. 

In the first category comes the 3in anti- 


problem of countering low-level or dive- 
bombing attacks on naval targets, a multiple- 
barrel projector, popularly known as the 
** pillar-box,”’ was evolved. 


This projector is shown in Fig. 5. It is 


Fic. 


handled by one man only, who carries out 
the operations of traversing, elevating and 
firing from a central control cab. The 
rockets are launched from two banks of ten 
projectors each, one on each side of the 
operator. The rockets can be fired in salvos 
up toa total of twenty rounds before reload- 
ing and are fitted with explosive heads and 
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aircraft rocket, which has already been 
described, and which was mainly employed 
against high-level bombers. To meet the 





*Thomas Hawksley Lecture, Institution of Mech- 
anical Engineers, November 2lst. Abstract. 

t Head of Technical Services, British Supply Office, 
Washington, D.C., United States of America. 


‘*MATTRESS’’ IN 


ACTION 


direct-action fuses which incorporate a self- 
destruction device. The weapon was used 
in merchant vessels as well as in naval craft 
and was employed also in the defence of 
harbours and convoys. 

(b) Barrage Weapons for Area Softening and 
Mass Bombardment.—One of the most im- 
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portant characteristics of the rocket from the 
point of view of its employment in war is that 
there are practically no recoil forces on dis, 
charge from the projector. This enables 
multi-barrelled projectors to be built of light 
construction, so that a heavy “ crash ” cop. 
centration of fire can be maintained for g 
short time before reloading. The ability to 
deliver such a concentration is of the highest 
importance in certain aspects of military 
operations, and the rocket offers a solution to 
the problem with notable economy in ‘rans. 
portation and in manpower. This property 
of the rocket had already been exploited jn 
both anti-aircraft rdles, and it forme the 
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basis of the original specification for the 5in 
weapon. 

Work was started on the basis of fitting to 
the 5in rocket motor a high-explosive shell, 
specially designed to give optimum frag- 
mentation effect, taking advantage of the 
low setback force from the rocket. A sensi- 
tive impact fuse was designed to reduce 
cratering on impact to a minimum, and the 
rocket motor itself was modified and im- 
proved in certain respects. 

The projectors are illustrated in Fig. 6. 
They were adopted from the sextuple pro- 
jectors constructed to meet the original 
Army specification for the Sin rocket to fire 
from a slit trench, and they were fitted in 
large banks in the craft. Rockets were fired 
automatically in rapidly successive groups 
to reduce the chance of mutual interference 
in flight. 

In the form eventually used a single craft 
was able to fire highly lethal ammunition on 
the chosen target area at a rate of half a ton 
a second for nearly a minute at a time. 

The equipment was given the name of 
“‘ mattress’ as a tribute to its softening 
effect on the enemy. The requirement for 
the weapon was stated by the Admiralty in 
November, 1942. Development was com- 
pleted by May, 1943, and the craft were first 
used operationally in July, 1948, eight 
months after the formulation of the require- 
ment. 

The Army counterpart of the weapon was 
now considered, and a specification took 
shape following improvements in technique 
which had emerged as a result of basic 
development. By the end of 1943 the rocket 
development establishments had evolved 4 
design of projector with spiral rails to give 
the rocket an initial rotation during its 
travel on the projector. The rotation was 
slow and was insufficient for complete 
stabilisation of the rocket in flight, but it 
enabled smaller fins to be used. The 
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wsten had the following advantages :— 
'(i) The accuracy was increased, the 50 per 
ent dispersion zone beifig reduced by some 

60 per cent. 

(ii) The length of the projector rails could 
be reduced to that of the rocket motor. 

(iii) The shell could in consequence be of 
larger calibre than the motor, since it could 
protrude beyond the end of the rails. 

(iv) The weight of the projector could be 
substantially reduced. 

A specification was drawn up for a rocket 
weapon to have a maximum range of 8000 
yards and carrying the same shell as that 
used for the naval mattress round. It was 
realised that variation in range would be 
required ; and to avoid firing at low angles 
of elevation where the range dispersion is 
great, reduced ranges were obtained by fitting 
flat dises of varying diameter over the nose 
of the shell. These discs were known as 
“ spoilers,” and they had the effect of increas- 
ing air resistance. 

The rocket motor was adopted from the 
standard 3in design, and multiple spiral- 
railed projectors were designed to be mounted 
on a 20-cwt general-service trailer. This 
equipment was called the “land mattress,” 
and is depicted in Fig. 7 

Experimental batteries were sent overseas 
during the autumn of 1944 and used by the 
Canadian Army in crossing the Scheldt, and 
later by the Second Army in crossing the 
Rhine. The equipment proved to be highly 
successful in the réle of a concentrated 
barrage weapon, and the system appears 
likely to have great potentialities for the 
future in the field Army. 

(c) Airborne Rockets for Land and Sea 
Targets——I now come to the extremely 
important field of airborne rockets for attack- 
ing land and sea targets. It was mentioned 
earlier in this lecture that one of the original 
objectives for investigation laid down by the 
Committee of Imperial Defence in 1936 was 
the development of rockets as weapons fired 
from aircraft. The Committee had in mind 
at the time the use of rockets fired from air- 
craft against other aircraft, but as the tactics 
of the war developed it became apparent that 
this was not the immediate requirement. 
There were other and more urgent needs ; 
in particular the attack of tanks on land and 
of submarines at sea. The successful attack 
of both these types of target demanded 
hitting power far beyond that of any gun 
armament that could be accommodated in 
the aircraft structure. 

Systematic study of the problems involved 
was started during the summer of 1941, 
using a modified form of the 3in motor as 
the propelling agent in conjunction with a 
solid armour-piercing head, and the first 
trials to test the projector equipment and 
the general functioning of the rocket were 
carried out in October, 1941, using a Hurri- 
cane aircraft. This early design was intended 
for use against tanks, but shortly after the 
first trials the suggestion was made that the 
weapon might be effective against submarines, 
a target which at that time was of greater 
importance than tanks for the success of our 
arms, 

Accordingly both réles were investigated, 
and finally the armour-piercing type was 

adopted for the anti-submarine réle after a 
prolonged spell of design and experiment, 
culminating in full-scale trials at Govern- 
ment ranges. In December, 1942, a com- 
prehensive report on the trials was issued by 
the Air Ministry, in which it was concluded 
that the weapon was “capable of making 
very accurate and devastating attacks on the 
U-boats.” It was introduced into both the 
R.A.F. and the Fleet Air Arm during the 
spring of 1943, and each Service had imme- 
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diate successes. The first submarine to be 
sunk by rockets fell to a Swordfish aircraft 
flown from H.M:S. “ Archer ”’ in April, 1943. 
Within a matter of days the R.A.F. had its 
first success in the Mediterranean. 

Concurrently, work had been continuing 
on the anti-tank réle, and success was 
achieved using a high-explosive shell weighing 
60 lb. Rocket-firing aircraft were used 
extensively against land targets from 1943 
onwards with telling effect. 

In the majority of cases aeroplanes were 
fitted with eight launchers, from which the 
rockets were slung, four under each wing of 
the aircraft. 

The rockets were launched in pairs, so that 
it was possible to fire four salvos of two 
rounds each or any combination up to eight 
rounds at a time. The hitting power given 
to the aircraft by the full crash salvo was 
very greatly in excess of anything that could 
be achieved by gun armament; it was, in 
fact, momentarily the equivalent of the full 
firing power of a medium cruiser. 

As a result of the successes achieved by our 
aircraft, airborne rocket equipments were 
adopted by the United States Forces, using 
British rockets until they later evolved their 
own designs. . 


CONCLUSION 


The weapons that have been described in 
outline by no means represent the full tally 
of what was achieved in rocket development 
between 1986 and 1945, but they illustrate the 
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extent and the variety of the several appli- 
cations of rocket weapons that were devised 
to meet military requirements. 

The rocket has come to stay, and is 
destined to exert an influence on the general 
array of warlike material that will increase 
sharply with the passage of time. As yet, it 
is in a comparatively early stage of develop- 
ment, and the full extent of its possibilities 
can only be dimly envisaged. A wide field 
will be opened up by the application of 
extraneous methods of control to the rocket 
flight, together with the development of its 
performance and range of action. This aspect 
of warfare, to which the Americans have 
applied the felicitous description of ‘‘ push- 
button warfare,” will revolutionise our 
strategical and tactical conceptions if it can 
be successfully developed. The technical 
difficulties to be overcome are immense and 
should not be under-estimated ; a thorough 
exploitation of this new field must necessarily 
make heavy demands on our available 
resources. 

Whatever progress is made, however, in 
the development of guided missiles there will 
always be room for the ‘‘ unguided ”’ or free- 
flying rocket ; particularly if the accuracy 
can be brought to the same order as that of 
the shell fired from ordnance. The improve- 
ment in this respect that was achieved over 
the period of development I have outlined 
was marked, and the exploration of new tech- 
nique, both of rocket motor design and of 
methods of stabilisation may be confidently 
expected to yield the desired results. 


Tower Clock of Simplified Construction 


HE installation of even a small tower clock 
is usually a somewhat complex and precise 
undertaking, calling for special knowledge and 
skill, but despite this, there are many places, 























be packed and transported in a single small 
packing case, erected almost anywhere by 
any person of normal ability and requiring 
very little attention, it is, nevertheless, capable 
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particularly in more remote parts of the world, 
where a clock large enough to serve the needs 
of a small community is a necessity, yet no 
specialised technital ability is available, either 
for erection or subsequent maintenance. 

A very simple and sturdy clock, designed 
to meet these difficult conditions, has been 
produced by Gillett and Johnston, Ltd., of 
Croydon, Surrey. Constructed so that it can 





of reasonably accurate and reliable time- 
keeping. 

The main mechanism or ‘ movement” 
is of the usual flat-bed tower clock type, but 
the lay-out is planned to eliminate all compo- 
nents not absolutely essential to the operation 
of the clock. The base plate is a box type 
bronze casting of shallow form, in order to 
be as sturdy and rigid as possible, and the top 
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surface and the undersides of the feet are 
planed to ensure correct alignment. An 
interesting detail of the base plate is the pro- 
vision of two stout lugs, cast integrally, which 
are so positioned that they form guards for 
the upper part of the pendulum and the crutch 
of the escapement. 

The train consists of four wheels and three 
pinions, the main and hour-wheel spindles 
being fitted with ball bearings, which are 
mounted in dust-proof housings bolted to the 
upper surface of the base plate. These bearings 
ean be quickly and individually dismantled, 
washed out, repacked with lubricant, and re- 
assembled without disturbing any other parts 
of the mechanism. 

The assembly of the main wheel, barrel 
and winding ratchet is very simple. To per- 
mit the main spindle and barrel to be rotated 
independently of the main wheel during wind- 
ing, the wheel is mounted to turn freely on 
the spindle, but is linked to the barrel by a 
ratchet wheel and pawl. The main wheel 
is located against a shoulder of large diameter, 
which forms a part of the main spindle, and is 
retained in position by the barrel, which is 
itself secured to the main spindle by a stout, 
tapered pin. The teeth of the ratchet wheel 
are cut in the rim of the barrel flange nearest 
the main wheel, and the pawl, which is made 
of spring strip, is riveted to a flange on the 
side of the main wheel. This combined paw] 
and spring was adopted because it has the 
least possible number of parts, can, if neces- 
sary, be easily repaired by any average mecha- 
nic, and has ample strength to resist rough 
usage. 

There is no “ maintaining power” attach- 
ment, such as is usually fitted to tower clocks 
to keep them going during winding, for it 
was decided that the slight improvement in 
timekeeping obtained from its use did not 
justify the additional mechanism involved. 
To prevent loss, the winding key is permanently 
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attached to the main spindle, being pinned 
to the front pivot, which is suitably extended 
beyond its bearing housing for this purpose. 
Being fixed to the spindle in this way, the 
key slowly rotates with the going of the clock 
and so needs to be counterpoised to prevent 
its weight from causing slight variations in 
the power transmitted to the wheel work. 
This has been achieved by lengthening and 
widening the web of the key beyond its point 
of attachment to the spindle. 

The extended rear pivot of the hour-wheel 
spindle carries a universal coupling, which 
transmits the drive from the clock to the hands 
of the dial. This coupling is not rigidly attached 
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to the pivot, but is held friction-tight by a 
small plate clutch, which has sufficient grip 
to give an efficient drive, but can be slipped 
when it is necessary to make any adjustments 
for setting the hands to time. The outer 
surface of the driven clutch plate also serves 
as a setting dial, being marked near its cir- 
cumference with sixty divisions to indicate 
minutes. These are read against a fixed pointer 
mounted on the adjacent bearing housing. 

The spindles of the other train components, 
the third and escape wheels and the pallets, 
all pivot in plain bearings located in two 
‘““A”.shaped bronze brackets, which are 
bolted to the upper surface of the base plate. 
The length of these three spindles has been 
kept very short to give mechanical strength 
and to reduce the liability to damage and the 
inner bracket is accordingly mounted about 
halfway across the width of the base plate. 
This has the incidental advantage of making 
all bearings and similar parts particularly 
accessible. 

As the outer train bracket also forms the 
support for the pendulum, it is of much heavier 
construction than the inner one, being suitably 
strengthened by two webs, which are extended 
horizontally at their upper ends to form the 
lugs on which the pendulum suspension rests. 
Grooves cut in the top surfaces of these lugs 
provide the correct location for the suspension 
pin but. permit the pendulum to be easily 
removed and replaced if necessary. . 

The pendulum, which beats seconds, has a 
rod of Invar alloy, to minimise temperature 
errors and its suspension spring is short and 
wide, in order to reduce any tendency for the 
pendulum to “roll.” Both upper and lower 
pairs of suspension spring chops are large 
and the spring is very securely gripped. The 
pendulum bob is of cylindrical form and 
rests upon a rating nut, which provides the 
main means of regulation. The top of the bob 
is coned to prevent dirt or small objects lodg- 
ing on it, and so upsetting the rate of time- 
keeping. A small cylindrical weight is fitted 
to the rod above the bob, to enable fine regula- 
tion of the clock to be obtained. This weight 
is locked by a set screw when adjustment is 
completed and a recess at the top of it is pro- 
vided for the reception of lead shot or other 
small weights, which can be added or removed 
until the closest possible timing has been 
achieved. 

The Graham dead-beat escapement is used 
because of its simplicity and good timekeeping, 
and the escape wheel, which is unusually thick, 
to give great mechanical strength, has teeth 
of the “straight spur” type. The pallets, 
which are produced from sections of an accur- 
ately turned steel ring, in order to ensure 
that the dead faces are true arcs of a circle, 
are mounted on a cast bronze yoke of very 
rigid design. The seatings on the yoke, to 

which the pallets are attached, are turned 
true to give correct pallet location and the two 
rivets which attach each pallet pad to its 
seating are widely spaced to ensure a secure 
fitting. 

The crutch, by which the pendulum controls 
the pallets, and receives its impulse from the 
wheelwork, is of the safety type. With a nor- 
mal crutch of either the fork or the pin-and- 
slot type, it is possible to damage the teeth 
of the escape wheel through accidental jam- 
ming contact between the escape teeth and the 
pallet pads. Such jamming can occur if the 
pendulum is mishandled, or the wheel train 
held up whilst the pendulum is swinging, and 
as this clock is designed for entirely unskilled 
handling, proper precautions were essential. 

The safety crutch is made up of three main 
parts. A small bronze casting is mounted on 
the pallet spindle and to this casting is attached 
a strip of flat spring, carrying another small 
casting at its opposite or lower end. This 
second casting is of right-angled form and one 
of the angles has a ‘‘V” notch formed in it 
at a suitable point to embrace the pendulum 
rod. The tension of the flat spring strip is 
so adjusted that it normally causes the “ V ” 
to hold the pendulum rod securely, but should 
any kind of jamming occur between the escape 
wheel teeth and the pallets, the additional 
load imposed on the spring strip will cause it 
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to deflect, and the “ V ”’ notch temporarily ‘ 
release the pendulum rod before any damage 


has been done to the teeth of the wheel. As 
soon as conditions return to normal, the crutch 
takes up its original position and the correct 
escapement action is resumed. Additional 
security for the escapement is also provided 
by the two lugs which were previously mentioned 
as being cast as a part of the main baso plate, 
They prevent the pendulum from being acei. 
dentally swung far enough to cause the pallets 
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to “‘ bottom ” on the rim of the escape wheel, 
and so both the wheel and the tips of the pallet 
pads are guarded against injury. 

The casting, which forms the point of attach- 
ment between the crutch and the pallet spindle, 
is slotted and provided with a clamping screw. 
This, when tightened, slightly closes the slot 
and secures the casting to the spindle. The 
arrangement enables the relative position of 
the crutch and pallets to be adjusted quite 
easily and setting “in beat” is therefore a 
simple matter. 

The driving weight is of rectangular form 
and has the two lugs which form the sheave 
of the weight pulley cast integrally. With 
this design, the weight forms a simple unit 
and separate hooks, pulley blocks and similar 
joints are dispensed with. The pulley, which 
is of bronze, is deeply grooved to retain the 
line safely in position and has a large central 
bush and pivot pin. 

The line from which the weight is suspended 
is a steel wire rope, having a large margin of 
strength beyond any normal loading. The 
method of attaching it to the winding barrel 
is particularly simple. The end of the rope 
is passed through a hole in the end flange of 
the barrel and a knot is tied in it. As this 
knot is outside the barrel flange, it will not 
cause any humping or distortion of any of the 
turns of the line when the latter is wound on 
to the barrel. 

Where the clock can be erected directly 
behind its external dial, or in a direct line with 
it, the connection between the hour spindle 
of the clock movement and the mechanism 
at the centre of the dial is a plain, straight rod 
of circular section, provided with simple univer- 
sal joints at each end. When this straight- 
forward lay-out cannot be obtained, it is neces- 
sary to fit bevel gearing and additional universal 
joints and lengths of rod. Simple bevel-gear 
units are provided for this purpose, two such 
units being despatched with the clock as part 
of the standard equipment. They are of neat 
construction, consisting of a pair of bevel 
wheels mounted on pivot pins, which are fixed 
on a@ base that can be attached to any conveni- 
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atsupport. By using the two units, a number 
of alternative positions for dial and movement 
ye made available and additional bevel units 
can be obtained for special needs. 

The motion work, or 12 to 1 gearing necessary 
to give the correct relative movement to hour 
and minute hands, also takes the form of a 
mit. A flanged casting, which can easily 
be attached to or bolted through a wall, forms 
the basis of ‘the assembly. ‘Through its centre 

the tube and spindle to which are attached 
the hour and minute hands respectively. 
The inner end of the hour-hand tube carries 
the twelve-hour wheel, and alongside this, 
on the minute-hand spindle, is a pinion which, 
of course, revolves once per hour. The further 
wheel and pinion which link these two and 
complete the 12 to 1 reduction gearing, pivot 
on @ pin mounted on a lug at one side of the 
main casting, an arrangement which gives a 
very compact assembly. Lubrication is pro- 
vided for by the fitting of a screw-down grease- 
cup, which forces grease to the minute-hand 
spindle as well as to the hour-hand pipe. 

The counterbalancing of the minute hand is 
provided for in a neat and simple manner. 
The rod which leads from the clock mechanism 
js coupled to the motion work by means of a 
light crank, the crank pin of which 
through a hole in a bar attached to the minute- 
hand spindle. This bar is arranged to project 
from the minute-hand spindle at a point dia- 
metrically opposite that of the hand itself, 
and the bar is extended beyond the point where 
it engages with its driving crank pin. This, 
in itself, forms a partial counterbalance, but 
the necessary weight is added by binding lead 
tape round the end of the bar and clipping it 
into position. ‘Two shoulders are provided on 
the bar to locate the lead tape, and the addition 
of the correct amount of weight to give a balance 
is a matter of trial and error. This is unavoid- 
able for, as the length of the hands is adjustable 
to suit various sizes of dials, no pre-setting 
of the counterbalance can be made. 

The hands are of copper, flanged or ribbed 
to give the necessary stiffness, and fitted with 
bushes that permit them to be easily attached 
to the spindle and pipe projecting from the 
dial centre. They are so designed that, although 
they are made in lengths suitable for a dial 
with a diameter of 5ft, they can easily be 
shortened if the space available will only accom- 
modate a 4ft or even a 3ft dial. The same 
applies to the twelve numeral marks or chap- 
ters, which consist of light castings. Made of 
the full length necessary for a 5ft dial, they 
are ribbed and nicked at the back for cutting 
down if necessary. 

The setting out of the dial is a simple pro- 
ceeding. When the position and size have 
been decided, a circle is scribed out and painted 
white. The chapters are then fixed at the 
correct points with the aid of a template sup- 
plied with the clock, and after this it is only 
necessary to fix the motion work unit and attach 
the hands. The erection of the movement is 
almost as simple, for it can be mounted on a 
bracket or seat-board at any point which 
gives the necessary space for the swing of the 
pendulum. The driving weight, which falls 
approximately 14in in twenty-four hours, 
need not hang directly below the clock but 
may be arranged in any convenient place, 
the line being led over pulleys placed-at suitable 
points. 

For transit, the whole equipment is packed 
in a case measuring 4ft 3in by 12in by Qin, 
and weighing about 160 lb. As the equipment 
is remarkably complete, it is of interest to 
give the contents of the case in detail. It is as 
follows :-— 


12 numeral marks Spare pendulum Nails 
Y spring 
Adjustable hands Clock oil, grease © Hammer, pliers 
Motion work Black paint Snips, file 
Dial centre White paint Screwdriver 
Bevel wheels Putty Hacksaw 
Turret timepiece Two brushes Cold chisel 
Pendulum and bob Screw eyes Blueprints 
Steel wire line Three pulleys Screws 
Weight (castiron) Emery paper Templates for dial 


In planning this equipment it has been 
assumed that the erectors will have no tools 
or facilities other than those supplied with the 
clock and although there will be few places 
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where this is so, the tools included will, in 
fact, enable all but the carpenter’s work in 
connection with the erection to be done with 
ease. 

As a simplification of what is usually a 
complex machine, requiring skilled erection, 
this timekeeper is particularly interesting to 
those who have never before been concerned 
with clocks, and its appearance shows one way 
in which British clockmakers are endeavouring 
to cater for the export market. 





Experimental Lighting in a 
Shunting Yard . 


Some interesting experiments are being 
carried out by the Southern Railway Company 
with a view to developing a new and improved 
system of lighting in shunting yards. In early 
experiments with high-elevation lighting a 
ring of powerful lamps was suspended from a 
barrage balloon at a height of 150ft above a 
marshalling yard. This experiment proved that 
elevated high-power lamps were a considerable 
improvement on the usual multiplicity of lamps 





EXPERIMENTAL TOWER OF STEEL 
SCAFFOLDING 


on posts dotted about the yard. The company 
is now carrying out further trials in this direc- 
tion at Hither Green shunting yard, where a 
temporary scaffolding 150ft high has been 
erected. 

On this temporary scaffolding, which is 
shown in the accompanying illustration, the 
following lighting units have been installed :— 
Four tungsten filament 2000-W lamps in vitreous 
enamel dispersive reflectors ; eight 1000-W tung- 
sten filament lamps in vitreous enamel R.L.M. 
reflectors ; eight mercury discharge lamps of 
400W, horizontally mounted in mirrored 
reflectors, giving a maximum beam of 45 deg.; 
and eight mercury discharge lamps of 650W, 
vertically mounted in dispersive vitreous 
enamel reflectors. Each of the four groups of 
lamps can be operated separately. By this 
arrangement the range of illumination at ground 
level can be varied from 0-5 to 2-5 foot-candles 
in the neighbourhood of the tower, falling away 
to 0-03 foot-candles at 400ft radius. 
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The basis of the scheme is to select the 
middle line of the “‘ fan” of sidings and to 
project the main beam of light from the tower 
along this axis. With this arrangement a 
maximum amount of light is given in the spaces 
between the sidings and the concentrated 
illumination near the tower fully lights the 
path of the shunters in the shunting neck. 
High-level lighting eliminates the necessity 
for many lighting poles, which not only form 
an obstruction, but involve a wide network of 


' power cables. It also reduces the dark shadows 


between adjacent rows of wagons and avoids 
the light and dark patches usual with normal 
lamp-post lighting. 

We understand that if this high-level lighting 
scheme is adopted it is proposed to fit the 
lighting units to steel masts on which the 
lighting ring will be suspended from pulley 
arms. By means of the pulley gear the ring 
could be lowered by a winch, at ground level, 
for inspection and maintenance, and the 
height of source of illumination would be 
variable according to atmospheric conditions. 





Parallel Operated Broadcast 


Transmitters* 
MACNAMARA, A. B. HOWE, 
P. A. T. BEVAN, B.Sc. 

In 1940 it became necessary for the B.B.C. 
to construct a number of transmitting stations 
radiating power greatly in excess of that pre- 
viously used for broadcasting. The largest 
transmitter units available at that time were 
a number designed to give a rated output 
power of 150-kW carrier, which were nearing 
the completion of their manufacture at the 
works of Marconi’s Wireless Telegraph Com- 
pany, Ltd. In view of the necessity of pro- 
viding a high-power service in the shortest 
possible time, it was considered impracticable 
to produce an entirely new design of single 
transmitter capable of a considerably greater 
output. Consideration was therefore given to 
the possibility of paralleling two or more of 
the 150-kW units with their output increased to 
200kW each. The principle is analogous to 
paralleling the outputs of a number of a.c. 
generators, with the difference that, in the 
case of transmitters, the frequency of the 
separate units is identical, the variables being 
phase and loading. It was evident that there 
would be no difficulty in arranging for the 
transmitters to operate at the same frequency, 
as they could be driven from a common 
oscillator. On the other hand, for working 
into a common output load it is obviously 
essential that their respective r.f. output volt- 
ages be equal and in phase. Experience indi- 
cated, however, that wide variations in relative 
phase due to divergencies in the tuning of 
successive r.f. stages can occur in practice. 

If two transmitters, driven in phase from 
the same master oscillator and having four 
r.f, stages, are tuned for paralleling purposes 
by the conventional process, the phase difference 
between their output voltages may even 
approach 180 deg. in the worst case. Means 
must therefore be provided for bringing the 
r.f. output voltages into phase with one another, 
at the same time ensuring that the output 
powers are identical (a process described 
throughout this paper as “‘ phasing”). In 
addition, the phase and amplitude of the modu- 
lation of the transmitter outputs should be 
equal within close limits. It was foreseen that 
a number of special protective problems would 
arise; for instance, if one transmitter deve- 
loped a fault, the others would be left working 
into an incorrect load-impedance and would 
feed power into the output circuits of the 
“‘dead”’ transmitter. The circuit arrange- 
ments must, therefore, allow the defective 
transmitter to be taken out of circuit, leaving 
the others to continue working at their normal 
power output, with as short an interruption 
of programme as possible. 

*Abstract.—‘ The Design and Operation of High 
Power Broadcast Transmitter Units with their Outputs 


Combined in Parallel.” Radio Section Paper, Institution 
of Electrical Engineers, London, December 3, 1947. 


By T. C, M.Se., and 
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These problems have all been satisfactorily 
solved by the use of (a) a low-power phasing and 
drive-suppression equipment interposed between 
the common drive oscillator and the r.f. 
inputs of the various transmitter units; (6) 
a test load on which any one transmitter can 
be run up to full modulated power and phased 
to a common standard; and (c) an output- 
combining circuit, which presents to the trans- 
mitters a load of impedance appropriate to 
either one or more transmitters, interposed 
between the paralleling bus-bars and the trans- 
mission line carrying the combined outputs 
to the aerial and its associated matching cir- 
cuits. 

The paper describes the design of the cir- 
cuits and operational procedure developed for 
the Droitwich high-power medium-wave sta- 
tion, which has a power output to the aerial 
of 400-kW carrier provided by two 200-kW 
class B modulated transmitters in parallel. 
Mention is made of a second station, the Ottring- 
ham high-power long-wave station of the 
B.B.C. European service, in which an aerial 
power of 800kW was obtained by means of 
four similar 200-kW transmitters operated in 
paraliel, and which will be fully described in 
another paper (Reference (1)). Appendices 
contain some data on the design of the modu- 
lated-amplifier output circuit of the transmit- 
ters used, and a description of an r.f. impedance 
monitor for fault protection on the high- 
power r.f. chain. 


CONCLUSIONS 


In the opinion of the authors a twin-trans- 
mitter installation has many points to commend 
it. It is always a difficult matter for the broad- 
cast-station designer to decide what spare 
plant shall be carried with single transmitters 
to ensure the maintenance of the service. In 
most cases all major auxiliaries such as main 
and auxiliary h.v. rectifiers, filament and grid- 
bias motor generators, valve-cooling pumps 
and the like are duplicated, as completely 
installed spares with changeover equipment, 
while items such as modulation transformers, 
feed reactors, spare tuning coils and condensers 
and many smaller components are carried in 
store. 

In a twin-transmitter station each unit 
acts as a complete spare to the other, so that 
no matter how serious a breakdown on either 
may be, continuity of service can be main- 
tained, although admittedly on half normal 
power. Normal maintenance of plant and major 
modification such as system wave-change 
are also greatly facilitated, as one transmitter 
may be serviced almost independently of the 
other. 

The cost of the phasing and combining 
equipment for two transmitters is small in 
relation to the rest of the plant, and in the 
larger ratings the overall cost of a twin-trans- 
mitter installation is unlikely to be much 
greater than a single-transmitter installation 
of the same total power output if the latter 
is equipped with the installed and stored spares 
to give equivalent continuity of service. On 
this basis the B.B.C. has already under con- 
struction two new 200-kW transmitters, each 
consisting of two 100-kW units operated in 
parallel. 

In countries which are developing their 
broadcast services and where rapid expansion 
leading to the necessity of increasing the 
output power of stations is likely to arise, 
consideration might well be} given in suitable 
cases to providing these increases by installing 
duplicate transmitters to operate in parallel 
with those already existing instead of removing 
the latter. 
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Vesting of Electricity Under- 
takers in Area Boards 


A List has been published by the Ministry 
of Fuel and Power detailing the electricity 
undertakers which will be vested in each of 
the fourteen Area Boards which were roughly 
defined in a schedule to the Electricity Bill 
as indicated in the accompanying map. Maps 
have now been prepared to cover the areas of 
each of the fourteen Boards, and copies of 
these maps are displayed for information in 
Room 162, Ministry of Fuel and Power, 7, 
Millbank, S.W.1, between 10 a.m. and noon, 
and between 2 p.m. and 4 p.m. 

Sixteen of the existing authorised under- 
takers give supplies in territories which will 
fall within the areas of more than one Area 
Board. Initially, the assets of these under- 
takers must vest in one of the Area Boards 
(with the principal exception of generating 
stations and main transmission lines) so as to 
comply with the provisions of the Electricity 
Act, 1947. In these instances, therefore, the 
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1.—London. 
2.—South-Eastern. 
2.—Southern. 
4.—South-Western. 
5.—Eastern. 
6.—East Midlands 
7.—Mi ds. 
8.—South Wales. 
9.—Merseyside and North Wales. 
10.—Yorkshire. 


11.—North-Eastern. 
12.—North-Western. 
13.—South-East Scotland. 
14.—South-West Scotland. 


MAP SHOWING BOUNDARIES OF AREA 
ELECTRICITY BOARDS 


area in which the undertaking shall vest 
initially has been decided and the decision 
has been made so that the initial vesting 
accords with the geographical situation of the 
greater part of the undertaking’s assets. After 
the vesting date those parts of any undertaking 
which fall inside other areas will be transferred 
in accordance with the provisions of Section 19 
of the Act. 

Among the sixteen undertakers who will be 
involved in these interim arrangements is the 
London and Home Counties J.E.A., which will 
vest initially in the South-Eastern Area ; 
subsequently parts of the assets will vest in 
the London, Eastern and Southern Areas. 
Similarly, the North-West Midland J.E.A., 
after vesting initially in the Midland Area, will 
later find parts of its assets vested in the East 
Midlands and Merseyside and North Wales 
Areas. Some of the properties of the County 
of London Electric Supply Company, Ltd., 
initially vested in the London Area, will be 
‘“‘transferred’’ to the Eastern and South- 
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Eastern Areas, while a similar ‘‘ transfer » 
from the Eastern to the London Area wij 
involve some of the assets of the Northmet 
Power Company. 

In addition, there are three undertakers 
owning two or more separate undertaki 
which will lie in different Areas. Initially, 
therefore, the assets of each of these u:der. 
takers will vest in a single Area Board. For 
instance, the Urban Electric Supply Com, any, 
Ltd., with its undertakings in Dartmout!: and 
Kingswear, Grantham, Stamford and Hawick 
(S.E,. Scotland), will vest initially in the Kast 
Midlands Area. 

In defining the boundaries of the Areg 
Boards one interesting detailed change hag 
been made so that Croydon Corporation, 
originally included in the London Area, wil] 
now form part of the South-Eastern Ares. 


a 


150th Anniversary of Boulton 
and Paul, Ltd. 


Tuis year the firm of Boulton and Paul 
Ltd., structural engineers, woodworkers, and 
wire netting manufacturers, of Norwich, Lon. 
don and Birmingham, is celebrating the 150th 
anniversary of its foundation. 

To mark the occasion a reception was held 
last Monday evening at the London offices, 
14, Stanhope Gate, Park Lane, W.1, which 
was attended by many well-known persons, 
The guests were received by Mr. J. H. Tresfon, 
chairman and joint managing director; Mr, 
J. H, Wilmot, M.P., deputy chairman; Mr, 


Richard Taylor, joint managing director, 
and Mr. Stanley Howes, director. Among 
those present were Mr. A. V. Alexander, 


Minister of Defence; Mr. George Tomlinson, 
Minister of Education; Mr. Creech Jones, 
Colonial Secretary ; Mr. L. Silkin, Minister of 
Town and Country Planning ; Alderman Charles 
Key, Minister of Works; Mr. W. Glenvil 
Hall, Financial Secretary to the Treasury ; 
Mr. H. Marquand, Paymaster-General ; Mr, 
C. Mayhew; Mr. Hugh Dalton; Mr. J. W, 
Belcher, Parliamentary Secretary to the Board 
of Trade; Sir Archibald Forbes, chairman 
of the Iron and Steel Board ; Lord Strabolgi; 
Mr. V. G. MacArthur, immediate Past-Presi- 
dent of the National Steel and Hardware 
Association ; Mr. W. Hill, Secretary of the 
National Steel and Hardware Association ; 
Sir Frank Sprigg; Lord Jowitt (Lord Chancel- 
lor), and many Members of Parliament and 
trade leaders. 

Later this month another reception will 
be held in Norwich, and a staff dinner has 
been arranged. To entertain the workpeople 
the 1700 seats of the Theatre Royal have been 
booked. 

The anniversary is also being marked by the 
publication of a history of Boulton and Paul, 
Ltd., entitled ‘‘ The Leaf and the Tree.” This 
book is handsomely produced and contains 
some remarkable reproductions of coloured 
engravings, in addition to numerous mono- 
chrome illustrations. The growth of the 
enterprise from its small beginnings—an iron- 
monger’s shop in Cockey Lane, Norwich, 
founded in 1797 by William Moore—is traced 
in a readable and entertaining manner. In 
the narrative may be seen the play of forces 
implicit in the industrial revolution at work on 
a@ particular concern. Failures are recorded 
as well as successes, and the book may, in a 
small way, be regarded as a contribution to 
social history. 

Not content with the publication of the book 
which we briefly notice above, Boulton and 
Paul, Ltd., felt that the house forming the 
London office was of such interest that it de- 
served a separate publication. Accordingly, 
a second book no whit less interesting than 
“The Leaf and the Tree,” was issued to the 
guests. Entitled “‘ 14, Stanhope Gate,” it 
delves into the history of the house and its 
environs. It is a Georgian building of some 
character, built about 1750. Stanhope Gate 
itself was laid out to provide the Earl of Chester- 
field with a carriage drive from his mansion 
and across Tyburn Lane, now Park Lane, 
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into Hyde Park. In the houses on either side 
jved the nobility and leaders of society, 
yet cloxe at hand was the.site where the May 
fair w28 held, now Shepherd’s Market. 

The company states that it hopes to dis- 
tribute these two elegant volumes widely at 
home and abroad. Lucky the customer or 
friend who receives them ! 





The British Transport Com- 
mission and the Railway 
Executive 


On another page of this issue, we give a 
summary of the methods of operation which 
will be adopted, on January 1, 1948, by the 
Railway Executive for the running of British 
Railways under the Transport Act. The British 
Transport Commission has also issued this 
week an explanatory memorandum on its 
scheme for delegating its functions to the 
Railway Executive. 

The memorandum explains that the British 
fransport Commission remains the legal owner 
of the various transport undertakings vested 
in it under the Act, or acquired by it under 
the provisions of the Act. It is the policy- 
making and financial body responsible for 
establishing and maintaining proper co-ordina- 
tion between the various Executives and has a 
duty to ensure that each Executive carries out 
efficiently the duties delegated to it in its par- 
ticular sphere of operations. To these ends 
overriding powers of direction are conferred 
upon the Commission by the Act. On the other 
hand an Executive will, within the scope of 
its particular scheme of delegation and subject 
to any directions by the Commission, exercise 
all the powers of the Commission relating to the 
functions with which the Commission has 
entrusted it. 

The Commission has therefore delegated to 
the Railway Executive its functions in relation 
to the undertakings formerly carried on by the 
four main line railway companies, including 
their steamships and for the time being their 
other ancillary businesses, such as docks and 
hotels, and provision is made to enable the 
Railway Executive to exercise in relation to these 
functions the statutory powers already pos- 
sessed by the companies in connection with the 
existing undertakings and any additional 
powers conferred on the Commission by Sec- 
tion 2 of the Act. The scheme may also apply 
to additional undertakings and activities if 
an instrument is at some future date executed 
for that purpose. 

The Commission has, however, reserved to 
itself certain specific functions, including the 
promotion of Bills in Parliament, the issue of 
stock, the making of reports to the Minister, 
and the making of charges schemes under Part 
V of the Act.. The Executive will not have 
powers to acquire undertakings, or to borrow 
money, nor any power to hold investments. 

Generally the effect of the scheme will be 
that the Railway Executive will be responsible 
for the day-to-day operation and management 
of British railways and in this sphere is accorded 
wide discretion. The users of the railway, 
whether passengers or traders, will deal with 
the Executive, and not with the Commission. 
For example, all claims will be dealt with by 
the Executive ; it will be the employer of the 
staff, and it (not the Commission) will sue and 
be sued on all matters of dispute arising within 
the scope of the scheme of delegation. The 
Commission, however, retains control of policy 
and finances and its power to issue specific 
directions on such matters as it thinks fit to 
deal with from time to time in this way. 


—_— 


ReviREMENT OF Mr. H. Lanpstap.—tThe retire- 
ment is announced of Mr. H. Landstad, who 
designed the first Morris car engine and was one of 
the original directors of Morris Motors, Ltd. In 
more recent years he has served as general manager 
: the Morris cars branch of the Nuffield Organisa- 
ion, 
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A Compact 6-kW Radio 
Frequency Heater 


We have received particulars of a 6-kW 
radio frequency heater, which is being manu- 
factured by Pye, Ltd., Cambridge. This com- 
pact equipment was developed primarily for 
the specific purpose of speeding up the setting 
of glue lines in furniture manufacture. It has 
many other obvious uses in the woodworking 
trade, as well as in other industrial processes ; 
for example, the equipment is useful for heating 
resins and welding P.V.C. sheeting and, 
generally, in processes which require the con- 
trolled application of concentrated heat. 

The heater is designed to have a useful 
output of 360 B.Th.U. per minute at a fre- 
quency of 10Mc, and the output, which is indi- 
cated by a meter flush mounted on the cabinet, 
can be varied smoothly from half to full power. 
The useful work which the heater can perform 
depends naturally upon the dimensions and 
physical properties of any particular job, but 
some indication of its performance is expressed 





REAR VIEW OF R.F. HEATER 


in the claim that it can cure 288 square inches 
of glue line in fifteen seconds. At 364-440V on 
a three-phase, 50-cycle supply the heater con- 
sumes 103kW for an output of 6kW, while the 
standby consumption is 700W. 

A general impression of the equipment is 
conveyed by the accompanying engraving. 
Two double doors at the rear of the heater 
cubicle give access to the interior for main- 
tenance. An interesting point about the design 
is the use of a Mullard silica valve (TYS5/3000) 
as a self-excited oscillator. This valve, which 
can be seen on the left of the cubicle, has been 
specially developed for industrial use; it is 
electrically robust, does not require forced air 
cooling and is claimed to be superior to glass in 
withstanding repeated overloads. The silica 
valve is repairable and has a guaranteed life of 
1500 hours. An Ediswan vacuum capacitor of 
recent design is used in the tank circuit of the 
heater. This capacitor is shown mounted 
above the mercury arc rectifiers on the right- 
hand side of the cubicle. ‘The power unit in the 
base of the equipment comprises three single- 
phase vacuum impregnated delta-connected 
transformers feeding six Mullard mercury 
vapour rectifier tubes in a full-wave circuit. A 
delay unit is fitted to protect the rectifiers. 

The equipment is totally enclosed in a stove- 
enamelled sheet metal cabinet mounted on 
rubber-tyred wheels, and the overall dimen- 
sions are 65in high by 27in wide by 22in deep. 
An air filter is fitted to eliminate dust in the 
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interior and the components are cooled by a 
motor-driven air blower. Interlocked safety 
switches are fitted to the doors to prevent 
accidental contact with the h.t. power circuits. 
Radio-frequency interference is minimised by 
including mains filters in the circuit. 

Push-button controls are fitted and the 
equipment is designed for operation by un- 
skilled labour. An automatic resetting 
process timer is fitted at eye level and coloured 
lights provide an indication of the circuits that 
are switched on at any instant. An ironclad 
main switch is mounted on the outside of the 
cabinet. The unit is designed to occupy a small 
floor space, so that it can be conveniently 
placed near the work table and the output 
connectors are fitted on the side of the cabinet 
at a height of 434in above the ground, 





Canadian Engineering Notes 


Modern Freight Yards 


The Canadian Pacific Railway has 
called for tenders for the construction of new 
freight marshalling yards in the west end of 
Montreal, which are expected to cost 6,000,000 
dollars. The freight yards will be of the 
modern terminal type known as “hump 
retarder ’’—centrally controlled and using an 
incline to assign cars to their allocated positions. 
When a train is broken up the cars are placed 
on higher ground from where they are moved 
by electrically-controlled brakes and starters. 
Allied to the project will be the construction 
of a new direct steaming house. The construc- 
tion will allow locomotive fires to be put out 
instead of banked. When needed, the loco- 
motives will receive live steam from the steam 
house before their own fires are started. 
Sixteen modern railway buildings are expected 
to be constructed in the yard area. They 
include engine house, steam power plant, 
machine and engine repair shop, cinder. dis- 
posal plant, water tanks, car repair building, 
track scales and yard offices. The yards are 
expected to have a capacity of 3000 cars. 


New Kraft Mill 


Plans for a 10,000,000 dollar kraft 
mill addition to its big paper plant at Fort 
William, Ontario, have been announced by 
the Great Lakes Paper Company, Ltd. The 
new mill will be the third major pulp and 
paper project to get under way in the Thunder 
Bay district in recent years. The Great Lakes 
Paper Company industry at Fort William started 
with a pulp mill of 160 tons per day capacity 
in 1923. In 1928-29 the paper mill was added 
to an enlarged pulp mill, to give a capacity of 
350 tons of newsprint per day from the largest 
paper machine now operating anywhere in 
the world, the width being 304in. The proposed 
kraft mill will provide a use for woods not 
suitable for the manufacture of newsprint and 
will find an extensive market in the manu- 
facture of various other forms of paper. The 
kraft mill is expected to be in readiness for 
operation when power becomes available through 
development of the Pine Portage Falls site 
on the Nipigon River. The power project, 
according to an Ontario Hydro announcement 
recently, is to start early in 1948. This site 
will produce 150,000 h.p. and the scheme will 
entail an expenditure of 20,000,000 dollars or 
more. 


Underwater Tunnel 


Plans have been announced for work 
to be undertaken immediately on a cross- 
measure tunnel to tap 6,500,000 tons of coal 
in the Sydney Harbour area of Nova Scotia. 
The tunnel, expected to cost 500,000 dollars, 
will be driven from Dominion Coal Company’s 
No. 18 colliery, south of the harbour, and is 
expected to prolong the life of the mine by 
another thirty years. The pit, which employed 
more than 400 men, was originally thought to 
be good only for another year. 
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The Limitations of Model 


Experiments* 
By F. H. TODD, B.Se., Ph.D., M.I.N.A. 


In this lecture I propose to deal only with 
model experiments in hydrodynamics. 

The primary object of model experiments 
is to ensure a low resistance hull and a high 
efficiency hull-propeller combination. The 
model tests themselves are comparatively 
easy; the difficulties come when we try to 
apply the results to ships. But this is the acid 
test and I consider the present position to be 
very unsatisfactory. On any count, I should 
put model-ship correlation very high on the 
list for future research. This would involve 
many different types of research on different 
aspects of the problem. 

The resistance of a ship may be divided 
into :— 

Skin friction drag. 

Wavemaking resistance. 

Eddy resistance. 

Form resistance. 

Unfortunately, these components obey dif- 
ferent physical laws and it is impossible to 
extend model results to the ship without first 
of all breaking down the model results into 
their component items, and it is here our 
troubles commence. 

Of the four types, only one is at first sight 
amenable to calculation—the skin drag. Froude 
did much work on planks up to 50ft in length 
and found that the resistance for a given type 
of surface decreased with length of a surface, 
and his results have been confirmed by many 
later experiments. 

He proposed to calculate the skin drag of a 
model on the assumption that it would be the 
same as that of a plank of the same length 
and surface. This has formed a very valuable 
tool in the past, but is obviously only a first 
approximation to the truth. The water has 
further to flow around a shaped body than 
around a flat plank of the same area and 
length. Hence, we should expect the average 
velocity to be higher on the model and so also 
the resistance. This is confirmed by experi- 
ments on fine forms, which give rise to prac- 
tically no eddy making and yet at low speeds, 
where there is also no wavemaking, the resis- 
tance is higher than for the equivalent plank. 
This excess has been called “‘ form resistance.” 

But this is not the whole story. Sometimes, 
with a large bow angle, for example, ‘‘ form ”’ 
resistance is even negative. At present we 
know little of this type of resistance—if it is 
primarily due to skin friction over the shaped 
hull it should be included in the skin friction 
and extended to the full size ship by using 
Reynolds’ Law—not as is done at present, by 
using Froude’s Law. 

This problem calls for a much fuller under- 
standing than we possess at present of the funda- 
mental laws of the mechanics of viscous 
fluids, and one of the most urgent problems 
in fundamental research to-day is an explana- 
tion of the pressure distribution over model 
hulls and of the velocity pattern around them. 
Only thus, I believe, can we reach a fuller 
knowledge of the real significance of “‘ form ”’ 
resistance and how it must be treated in the 
model-ship problem. Allied with this is the 
need for a full investigation of the effect of 
turbulence and particularly of the results 
found by the use of trip wires and turbulence 
struts. 

Some work has been done and published on 
this subject, particularly by Eggert in U.S.A., 
and Laute in Germany. This shows that the 
‘“‘ form ” resistance may be positive or negative 
and at present there is no reliable way of 
assessing it. ‘* There is here a great field for 
future research ” (Eggert). 

There is no serious limitation to such research 
on models except that of time. Eggert’s 
experiments on one battleship model took two 
years to carry out. The whole problem would 
be much simplified by using a circulating 
water channel rather than a towing tank. 
Here the model is at rest and the water cir- 
culated, so that readings may be taken con- 
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tinuously without any delays for water to 
settle, bringing back the carriage and so on. 
It also would enable steady readings to be 
obtained more easily, since in existing tanks 
‘n this country the steady run is usually so 
short that it is not always possible to complete 
a given set in one run. 

To apply such work to ships would need 
further investigation, since it is not known 
how the pressure field is affected by the dif- 
ference in the boundary layers in models 
and ships. 

The next most important feature in the 
problem of predicting ship resistance is the 
extension of the frictional resistance to long 
lengths and here our knowledge is still less 
satisfactory. W. Froude and H. E. Froude 
gave coefficients for lengths up to 1200ft, 
which are in use in this country even to-day. 
It is strange to find that no one knows how 
these coefficients were derived. They do not 
conform to the Reynolds’ Law and do not 
represent the results for smooth surfaces 
of ship lengths—the smooth turbulent curve 
is well substantiated from many other sources. 
It is no reflection on Froude to say that his 
ship coefficients are no longer satisfactory, 
and the U.S.A. and Continental tanks use 
Gebers or Schoenherr lines for extrapolation 
to the ship. It will be seen that his figures 
are virtually equivalent to a ‘“‘ roughness ”’ 
allowance over the smooth surface friction 
which increases with length of ship-—we shall 
probably never know if this was intentional 
or not on Froude’s part. As a matter of fact, 
for a 400ft ship this “ roughness” effect is 
just about right, but for other lengths the 
variation is all wrong—it increases with length, 
whereas all our experience at Teddington goes 
to show that smaller ships require a much 
greater allowance than long ones, and this is 
in agreement with experience at T.M.B. 

Coupled with research into the variation of 
skin friction with length must be that on the 
effect of roughness. The latter feature, besides 
increasing the specific resistance, also alters 
the shape of the curve. The extension of experi- 
ments on skin friction and roughness to values 
of the same order of Reynolds’ Number as 
for the ship is one of those cases where the 
limitations of model work begin to come into 
the picture. They can be postponed by build- 
ing longer tanks and higher speed carriages, 
but eventually it may be necessary to extend 
the experimental work to the towing of full- 
size ships, although this problem itself bristles 
with difficulties. 

Perhaps a more hopeful attack could be 
made by measuring the thrust and torque 
of the propellers on well-conducted ship trials. 
If the ship resistance was calculated from that 
of the model by the use of one of the ** smooth ” 
resistance curves, and the roughness coefficient 
estimated from a comparison between this 
smooth resistance and the ship trial thrust. I 
believe that before very long a pattern of rough- 
ness coefficients would begin to emerge which 
would eventually enable us to predict ship 
resistance with considerably more accuracy 
than is possible to-day. 

So much for resistance—when we turn to 
propellers the limitations of model experi- 
ments are somewhat more in evidence. 

In order that model propellers should be 
reasonably free from scale effect and give 
reliable predictions for the ship, it is necessary 
to use fairly large model propellers, and with 
the development of diesel engines and the 
resultant higher revolutions and smaller pro- 
pellers, this often involves the use of models 
of 22ft or 24ft in length. This is reaching the 
limit of size, both for using wax as a model 
material and also for running in the available 
tanks at Teddington. which are only 20ft 
and 30ft in width. Even then there is still 
considerable scale effect on the screws, and in 
such cases we often run a model propeller of 
twice the size in open water to find the change 
in efficiency. This is not satisfactory for two 
reasons—we still do not know if the efficiency 
has reached any final limiting value and in 
open water the conditions are considerably 
less turbulent than behind the model. This 
problem calls for further research in two prin- 
cipal directions—larger model screws should 
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be run, and much more attention given to 
obtaining reliable trial results for comparatiyg 
purposes. The new high-speed carriage on 
the T.M.B. 3000ft tank is designed to allow 
of such experiments, among many cthers 
and is in fact capable of supplying up to 809 
h.p. to the model. 

For all high speed ships the ordinary ‘node! 
test has a further serious limitation —the 
pressure conditions at the propeller ars not 
correct because of the fact that the «i mos. 
pheric pressure above the water surface 1s jot 
reduced to scale. This is not serious in mogt 
of our merchant ship work—at least in so fay 
as loss of thrust is concerned, although erosion 
may still be experienced—but in any higher 
speed vessels such as cross-channel ship; and 
most warships, its neglect may completely 
invalidate the model results. 

The usual way of overcoming this is to run 
the propellers in a cavitation tunnel, where 
the air pressure can be so reduced that the 
pressures on the blades are reduced to the 
correct scale figures. Then experiment will 
show at what slip value the thrust and torque 
begin to depart from the values experienced 
at full atmospheric pressure, and will thus 
indicate the revolutions at which cavitation 
will become serious on the ship. Now this 
method may work in warships, where the inflow 
velocities behind the hull are fairly uniform, 
due to the fine hull and absence of obstructions 
ahead of the propeller, and therefore approxi. 
mate closely to tunnel conditions. But it 
certainly does not apply to merchant vessels 
of fuller form, with complete bossings around 
the shafts, and in which the wake is mixed. 
As a typical case of this, I may quote one vessel 
in which only seventeen knots could be obtained 
on trial no matter how the power was pushed 
up. After new screws were fitted, twenty. 
one knots was obtained easily. Yet models 
of the original screws could be run above the 
twenty-one knots condition in the tunnel 
without any sign of cavitation loss. It is 
evident that until we know a great deal more 
about the allowance necessary to take account 
of this difference, or until some means can be 
found to simulate the ship wake distribution 
in the tunnel, such cavitation experiments 
are liable to be very dangerous and misleading. 
We have tried to do work in the tunnel in this 
way by introducing plates, &c., ahead of the 
propeller, but this interferes with the flow 
and causes standing waves at the top. A more 
promising method of attack would be to use a 
circulating water channel such as [ showed 
earlier this evening, but to cover it in and 
reduce the atmospheric pressure. Then we 
should at least begin to approach the ship 
conditions, in that the pressure would now be 
correct and the wake have something like the 
correct velocity distribution—I should say 
that here again is a further limitation on all 
self-propelled model work—that the ship 
wake is certainly smaller than that measured 
on the model, and thus introduces another 
variable factor in an already confused picture. 

Plans to construct such a circulating water 
channel with reduced pressure (in Scandinavia) 
are already made and it is hoped to commence 
building before very long. 

Other problems in the use of a cavitation 
tunnel are the effects of tunnel turbulence 
and of dissolved air in the water. 

For design purposes in high speed screws, 
knowledge is urgently needed of the behaviour 
of typical propeller blade sections, or hydro- 
foils, under reduced pressure conditions and 
this is a field in which the propeller tunnel 
can be most useful. 

Most model tests have been made in smooth 
water, but seldom does the ship run under 
such ideal conditions. Several tanks have 
wavemakers, and some work has been done 
on models in rough water, mostly by Mr. 
Kent at Teddington, but he would be the first 
to admit that so far his work has only scratched 
the surface of the problem. Not only are resis- 
tance and propulsion involved here, but also 
the general question of the dynamic effects of 
heaving and pitching and the influence of the 
above-water hull shape on  sea-behaviour 
and the impact forces coming upon the strut: 
ture. Here model experiments have probably 
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oly @ limited place in the scheme of things 
_most of the impact forces would have to 
be investigated at sea—but experiments on 
models in rough water under the controlled 
conditions only possible in a laboratory are 
essential as a basis for all theoretical work on 
the subject. 

Steering research on merchant ship forms 
has been very handicapped in this country 
due to lack of test facilities. At Teddington 
a large amount of work has been done by 
Baker and Bottomley on the rudder forces 
and on the forces on the model under the initial 
turing conditions, i.e., with rudder put over 
put model restrained on a straight course. 
These are very necessary experiments but do 
not tell us the full story. Attempts have 
been made to allow the models to move off 
course in our wider tank, sometimes with fatal 
results. I have also carried out the correspond- 
ing trials on the ship herself in the Bay of Bis- 
cay and the comparison was quite satisfactory. 
But what is really necessary is a steering pond 
in which full manoeuvring trials can be con- 
ducted. We do not know the forces acting 
on the ship at different instants of the turn, 
nor can we really tell at present if the area and 
arrangement of rudder in a given case are 
satisfactory, since we have no yardstick by 
which to measure them. Much more knowledge 
is required of the forces on both rudder and 
hull and this problem has been attacked with 
energy and considerable success by Davidson, 
in U.S.A., in his steering pond at Stevens 
Institute of Technology. This is equipped with 
a whirling arm on the end of which a model 
can be fixed and the forces upon it measured 
when moving at different angles and speeds in 
the water. ‘These forces are measured elec- 
trically. When desired, the model can be 
tested free running and her behaviour recorded 
by a cine-camera. 

A similar pond is available at Paris and there 
used to be one at Hamburg. There is no such 
facility available in the British Isles and it is 
one very much needed. Only by such experi- 
ments will we come to understand the funda- 
mental phenomena underlying the manceuvr- 
ing of ships. 

The wave-making resistance of a ship is of 
great importance at high speeds and exhibits 
many complex interference phenomena. Much 
has been learnt about it from methodical tests 
on models, starting with the classical experi- 
ments of W. Froude. In the last twenty years 
much more has been done in the theoretical 
field by Havelock and Wigley, in this country, 
and Hogner, Weinblum and Guilleton abroad. 
This has given us a very clear picture of the 
wavemaking pattern generated by a ship 
moving over the surface of the water. As at 
present developed, theory cannot deal with 
hulls of normal proportions, since it is neces- 
sary in the mathematical work to neglect second 
order terms, which means in effect restricting 
the work to hulls of very narrow beam. More- 
over, the equations become intractable when 
viscosity is introduced and calculations have 
to be restricted to a perfect fluid. The results 
so far achieved are therefore qualitative rather 
than quantitative. Havelock some time ago 
suggested an empirical method of allowing for 
viscosity, and Wigley has derived the necessary 
constants from his model results, which can 
now be applied to new calculations. Guilleton 
has developed a new method of calculating 
wave resistance, which enables the pressure 
and streamlines over any hull to be calculated 
—the further development of this method will 
be followed with interest. This theoretical 
work has given us a great insight into the mecha- 
nism of wavemaking resistance and must be 
pursued in the future so as to provide the 
naval architect with differentials which will 
= him when designing new high speed 
orms. 

The mathematical work should also be 
developed to deal with the pressures generated 
on breakwaters by waves, and the degeneration 
and destruction of waves on beaches. When 
we came to do the model experiments on the 
Mulberry Harbour we found much talk in the 
“Transactions ” of the Technical Societies, but 
little reliable, measured information. 

The problem of resistance in shallow water 
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is one which is continually met with in our 
work at Teddington. Much has been done 
both on models and ships, but the data so 
obtained has never been brought together and 
generalised, and it is still a most difficult ques- 
tion to deal with when it arises for a given 
design. Much of the work done on “ false ” 
bottoms in tanks is believed to be suspect, 
and in our No. 2 tank, completed in 1931, 
the last 180ft were made only 2ft deep, so that 
no criticism could be made on this score. But 
experience has shown that the length is too short 
for reliable results to be obtained, and we have 
now included in our requirements for future 
development a complete shallow water tank. 
The T.M.B. have a tank 300ft long and nor- 
mally 10ft deep, but in which the water can 
be lowered to any desired level, the carriage 
having the necessary platforms built below 
it for accommodating crews and apparatus. 
They can, moreover, use the circulation water 
channel for shallow water work when desired. 

To provide the information which all naval 
architects should have on this subject, syste- 
matic series of models of different fullnesses, 
beam to draft and length to beam ratios should 
be run in different depths of water and contours 
derived. Such information would have been 
invaluable at N.P.L. during the war, when 
towing problems in connection with Mulberry 
arose, and also in connection with bridge 
pontoons. It is closely allied with the effect 
of breadth of waterway in canals and the 
research should include such limitations in 
this direction also. 

A recent law case has called attention once 
more to the problem of interaction between 
passing ships. Spasmodic ad hoc researches 
on this subject have been made from time to 
time, as in the present case, but the whole 
subject is due for exploration in a methodical 
manner, so that general laws can be stated 
and used in future work. The measurement of 
the transverse forces on the models is difficult, 
because as soon as they are allowed to move 
off course, water forces entirely unconnected 
with the interaction come into play, and such 
movement has to be prevented or limited to 
extremely small amounts. 

The effect of wind on the water surface is a 
subject on which there is much to learn and 
a small tank is now in use in Holland in which 
waves are generated by an air stream and 
their formation and growth studied by obser- 
vation through the glass walls of the tank. 

Planing forms have been tested from time 
to time at N.P.L., and whilst a great deal of 
empirical knowledge has thus been acquired, 
the problem of applying it to ships is not by 
any means solved. In particular, the method 
whereby the model results should be corrected 
for skin friction is not yet clear, for the velo- 
cities over the bottom are not known accurately. 
Systematic work on simplified forms, such as 
that done years ago by Sottorf, should be 
continued. The propulsion of such models is 
also a problem for the future—orthodox tests 
in a towing tank are not very applicable 
because of the absence of cavitation in the 
model—a circulating water channel operating 
under reduced pressure would here, also, be 
invaluable. 

Another field in which much work could 
be done is on the directional stability of under- 
water missiles at high speeds. 

The researches mentioned do not by any 
means exhaust the list but include what I 
believe are the most important to-day. Among 
those for future investigation may be men- 
tioned the development of simplified lines, of 
mathematical or developable shape, the design 
of appendages, wind resistance, hull and 
propeller vibration, controllable pitch pro- 
pellers, which have a wide field of application 
in conjunction with the new gas turbine engine, 
and screws for working in tunnels or nozzles. ° 

We live to-day in a world where startling 
advances in the development of power are 
likely in the near future—and who can say what 
speeds may be obtained both by surface craft 
and under water missiles ? Our research should 
therefore not stop at covering the problems 
with us to-day but should push beyond them, 
as far in fact as our available facilities will 
allow. Much time, energy and money will 
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be saved in the development stages of such 
ships and weapons if before that fundamental 
research has been pushed to the farthest pos- 
sible limits. Any such research must be carried 
out systematically and theory and experi- 
ment must walk hand in hand if the utmost 
value is to be obtained from it—and this is 
vitally necessary when so much remains to be 
done and our facilities are so restricted. 

Theory, even where it alone cannot solve a 
problem for lack of mathematical knowledge, 
can guide research into the most fruitful 
field and save endless delay. 

All this calls for skilled personnel and lack 
of such is one of the greatest troubles to-day 
in all research laboratories. Although T.M.B. 
employs 1100 people, it is still impossible to 
keep all the test facilities running continuously, 
and lack of staff there is also a serious problem, 
so much so that “ basic research also vital to 
the future maritime strength of the nation 
is continually deferred.” 

Enough has been said above, I hope, to show 
that there is no dearth of subjects for research 
in ship model work and no one entering this 
field need fear that everything is now known. 
Nor need it be felt that ships are already doomed 
to disappear and their place be taken by 
aircraft—as long as the ratio of displacement to 
resistance of a cargo ship is more than twenty 
times the ratio of lift to drag of an aircraft, 
so long will ships continue to be the mainstay 
of world transport, and as an island empire, 
we will neglect research into the ways of a 
ship at sea at our peril. We must learn the 
lessons of both great wards in this respect, 
and maintain battle and merchant fleets 
second to none in efficiency. Moreover, mer- 
chant shipbuilding is one of our great export 
industries, some 50 per cent of the building 
to-day being for foreign account. This will 
only continue and so help to buy our food and 
raw materials as long as we can build better 
ships than our rivals, and this means that we 
must keep ahead of them in our fundamental 
and applied research. 
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British Standards Institution 
All British Standard Specifications can be obtained from 

the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


COPPER TUBES TO BE BURIED 
UNDERGROUND 


No. 1386: 1947. This standard covers solid 
drawn copper tubes which are to be buried under- 
ground, for the conveyance of water, town gas, &c. 
The tubes are suitable for connection by means of 
compression fittings or capillary fittings, or by 
bronze or autogenous welding. The tubes are 
standardised on the basis of outside diameter, 
the outside diameter for each nominal size being 
that already established in B.S. 659: 1944, and 
one wall thickness being specified for each nominal 
size of tube. The specification covers copper tubes 
of the following types for working pressures up to 
200 lb per square inch :— 

(1) fin to 1}in nominal size in long-length coils. 

(2) tin to 4in nominal size in straight random 

hs. 


The quality of material is related to existing 
British Standards for copper, and the specification 
includes requirements concerning dimensions, weight 
of consignment and hydraulic and mechanical tests. 
Price 2s. net, post free. 





BOOK SIZES AND DATING OF BOOKS 

No. 1413. It has long been felt desirable that 
there should be greater uniformity in the sizes of 
books, and as a step in this direction the British 
Standards Institution has recently issued some 
recommendations on the subject. These are given 
in this booklet, the first part of which lays down a 
series of eight sizes representing those commonly 
used in Great Britain, which, if universally adopted, 
would conduce to economy in library shelving and 
to general convenience. It is realised, however, 
that there are various classes of books in which 
divergence from these standard sizes may be 
desirable, but it is hoped that they will be widely 
adopted for general literature. The importance 
of dating of books has often been stressed, and the 
second part of the booklet establishes a system for 
the inclusion of the dates of publication of books, 
including new impressions, new editions and 
re-issues of books. Price ls. post free. 
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Industrial and Labour Notes 


Oil Prices 

The Minister of Fuel and Power has 
approved the introduction by the Petroleum 
Board of new price schedules for burning oil 
(paraffin) and vaporising oil with effect from 
December Ist. These schedules reintroduce the 
normal peacetime system of zonal prices based 
on distance from the importing centre, and they 
also incorporate revised quantity rebates which 
eliminate wartime difference in the treatment 
of old and new consumers. Before the war it 
was customary for purchasers in the neighbour- 
hood of a main importing centre, where costs of 
distribution are naturally less, to receive a price 
advantage as compared with consumers in 
remoter areas. Customers were also granted 
rebates according to the quantities delivered to 
them each year. During the war, however, 
owing to the necessity for special and often 
uneconomic methods of distribution to fit war- 
time shipping restrictions, a standard schedule 
price was introduced for all areas, except the 
North of Scotland and outlying islands. It was 
also decided that quantity rebates should not be 
granted to new consumers. 

The Petroleum Board, with the approval of 
the Ministry of Fuel and Power, is now reverting 
to the zonal method of pricing which was a 
feature of the pre-war system and which has 
already been reintroduced for diesel oil used 
otherwise than for motor vehicles, as well as for 
all fuel oils. Under the new scheme the Board’s 
basic prices for bulk delivery by hose in lots of 
200 gallons or more are from 10d. to 103d. a 
gallon for burning oil and from 104d. to lld. a 
gallon for vaporising oil. The Petroleum 
Board will also grant quantity rebates to every 
customer taking more than 15,000 gallons a 
year of burning oil or of vaporising oil. In the 
case of burning oil the rebate will vary from 
}d. a gallon on 15,000 gallons to $d. a gallon 
on deliveries exceeding 100,000 gallons a year, 
and in the case of vaporising oil, which will 
rank separately for rebate, consumers who take 
more than 15,000 gallons a year will enjoy a 
rebate of 4d. a gallon. The Petroleum Board 
at present delivers burning oil and vaporising 
oil in quantities of not less than 20 gallons. In 
future this minimum will be raised to 40 gallons, 
thereby extending the field of retail trade. 


Administration by National Boards 


The House of Lords discussed, on 
Wednesday of last week, administration by the 
Boards set up to conduct the affairs of national- 
ised industries. Much of the discussion naturally 
centred upon the National Coal Board. — 

Lord Teynham, who initiated the debate, 
said that if the broad policy of nationalisation 
was examined, there immediately arose the 
difficult problem of maintaining some form of 
centralised control either through functional 
executives at the top or through a policy- 
making body. With the vast industrial organis- 
ations now being set up, he did not believe that 
functional boards could in fact meet the. case, 
for their members were rather inclined to get 
immersed in departmental responsibilities and 
were therefore unable to take an all-round view 
of the position of the industry. A functional 
board, Lord Teynham thought, was bound to 
have the effect of bringing too much to the top 
‘for decision at board level, whereas a policy- 
‘making body would encourage decentralisation, 
which, he felt, was of the utmost. importance 
‘for a large- nationalised industry with many 
‘ramifications. : - 

Referring specifically to the organisation of 
the. National Coal Board, Lord Teynham 
suggested that an area general manager should 
have a technical staff under him and that his 
relation to the divisional board should be 
similar to that of a colliery company’s general 
manager to his board of directors. He would 
.then look to the divisionai board for matters 
of policy and other matters beyond the range of 
his decision, The present form of bureaucratic 
control right down to the pit manager would, he 


thought, then cease; and no longer would orders 
converge on the pit manager from the different 
departmental heads. He had little doubt that 
all-round efficiency would be increased and 
would lead. to contentment in the industry. 

In winding up the debate-for the Government, 
the Lord Chancellor, Lord Jowitt, reviewed the 
work which had -been. accomplished by the 
National. Coal Board. itself and by its eight 
divisional -boards, adding that in their proper 
sphere the divisional boards must have full 
responsibility for their functions. Later in his 
speech the Lord Chancellor referred to the 
question of decentralisation, saying that it was 
necessary that more decisions should be taken 
at the top, and that general standards should 
be laid:down at the top.. He thought that both 
the quality and quantity of mining engineers 
were altogether insufficient, and that their 
technical requirements were not up to the mark. 
Lord Jowitt thought also it would be agreed 
that the work hitherto done in the way of 
labour relations had been very poor, and that 
any large well-conducted concern run by private 
enterprise, if it was well-conducted, would 
have far better arrangements for welfare than 
one found in the coalfields. In these public 
enterprises, Lord Jowitt asserted, the best 
features of private enterprise must be copied. 
Standards and principles must be laid down 
from above, and then decentralisation was 
essential, for the people below must be allowed 
freedom to try new ideas, new methods and new 
techniques. 

Decentralisation, the Lord Chancellor con- 
tinued, was to be the rule and centralisation the 
exception. For the National Coal Board, the 
exceptions were in such matters as the immense 
development tasks which had to be carried out. 
If each individual district or area or pit was 
allowed to work out its own development 
scheme and tried to get from the inadequate 
stocks the plant, appliances and material neces- 
sary for its implementation, there would be 
chaos. Their projects must therefore be worked 
out from the centre, and Lord Jowitt stated 
that by the end of this year there would be one 
major reconstruction project in each of the Coal 
Board’s areas. It was hoped that twenty such 
projects would be begun in 1948, and that 
thereafter there would be ten more in each 


year during the eight following years. He 


reminded the House, however, that each project 
—and there were 100—might well cost on an 
average £3,000,000, and might take at least six 
years to complete. 


Exports and the Supply of Materials 


In order to remove misunderstanding, 
the Chancellor of the Exchequer, Sir Stafford 
Cripps, has issued an explanatory statement 
regarding the supply of materials in relation to 
export performance. Preferential treatment in 
such matters as materials supplies has been 
promised to firms achieving a high standard of 
performance as exporters. 

The statement says that for end-products, 
such as machine tools or vehicles, which go 
straight into use without further processing, the 
approved programme for each manufacturer 
will specify the proportion to be sent abroad, 
in the light of export targets, and the propor- 
tion. of output to. be devoted to the home 
market. In determining the share for home 
use, the Government will have taken into 
account already the part that the home use of 
such products plays indirectly in the export 
drive and other essential production. The 
manufacturer of an end-product, therefore, will 
have an approved. production programme with 
an approved balance between home use and 
direct export, and so long as the balance is 
maintained he will receive material allocations 
for both parts of the programme. 

It is emphasised that this method of control 
cannot apply to anything but end-products. 
For .components and common service items 


,which. are incorporated in a number of end- 


products both for export and essential home 
use, material allocations are to be deterinined 
by the Government’s assessment, not of ciregt 
or indirect exports, but of the level of supplies 
necessary to meet the variety of programmes 
which will be controlled at the end-product 
stage. Inasimilar way, the statement indicates, 
control as it affects sub-contractors will be 
through the end-product. If the main con. 
tractor is able to back his orders with materia] 
sub-allocations to the sub-contractor, the latter 
may assume that he is working to an approved 
programme. If, however, the manufacturer of 
the end-product fails to achieve his export pro. 
gramme, the sub-contractor may suffer, and jn 
this, as in other fields, the reliability of the 
main contractor is one of the normal com. 
mercial risks which the sub-contractor must 
take. 

The Chancellor’s statement makes reference 
also to those kinds of capital equipment where 
the manufacturer works to a fairly long-term 
order book and where the required increases in 
exports must come largely at the expense of 
supplies to the home market. This, it js 
explained, can be achieved only by adjusting 
deliveries, which means setting back deliveries 
for home sales in order to improve deliveries for 
export, and this adjustment of deliveries must 
apply not only to future home orders, but to 
existing home orders as well, for otherwise 
manufacturers will not attain their export 
targets. The hope is therefore expressed that 
home customers, who may in consequence be 
notified by manufacturers of delay in deliveries 
on existing orders, will do their best to assist 
the manufacturers in their export task by 
accepting the position. 


The T.U.C. Committee on the Economic 
Situation 
When the General Council of the 
Trades Union Congress met on Wednesday of 
last week, it received reports of the delibera- 
tions of the special committee which it has 
appointed to study the financial and other 
problems arising from the present economic 
situation. According to an official statement, 
this committee has been examining such matters 
as the cost-of-living subsidies, profits, price 
control and wages, and has had discussions 
with the Prime Minister and other members of 
the Government. 

The General Council authorised this special 
committee to continue its examination of the 
general economic problem, and to seek such 
further discussion with Ministers as might be 
necessary to enable an interim report to be pre- 
sented at the next General Council meeting. 
This interim report, the statement suggested, 
would be circulated to affiliated unions pending 
the formulation of final recommendations. It 
will be remembered that the General Council 
has already decided to call a conference of trade 
union executive committees as soon as the final 
recommendations have been framed. 


Unemployment Benefit During Trade Dis- 
putes 
The General Federation of Trade 
Unions is appealing to the Minister of Labour to 
make changes in the National Insurance Act 
relating to unemployment benefit during trade 
disputes. In a memorandum to the Minister, 
it points out that the Unemployment Insurance 
Act of 1924 provided that disqualification for 
the receipt of unemployment benefit should not 
apply where the stoppage was caused by an 
employer acting in a manner so as to contravene 
the terms or provisions of an agreement to 
which the employers and employees were con- 
tracting parties. 

This provision was revoked in December, 
1927, and, the memorandum adds, the National 
Insurance Act of 1946 failed to restore ‘ this 
equity of contract.’’ The Federation now thinks 
it is timely that the workers should be pro- 
tected by the restoration of the provisions con- 
tained in the 1924 Act. 
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French Engineering News 
(From our French Oorrespondent) 
Panis, November 28th 


As we go to. press, a cable from our French 
wrrespondent indicates that the strike situation 
in France is improving. In spite of the Com- 
wunist trade unions’ call for a general strike, 
pany workers are returning, but the production 
position is serious, Coal losses are now esti- 
mated at 1,500,000 tons, the daily output having 
fallen from 180,000 tons to 5000 tons. Pro- 
duction losses in the steel and heavy industries 
are at the moment incalculable, but 60 per cent 
of the metal industries are working. Following 
gecupation by strikers of four electric power 
jants in Paris, and their subsequent evacuation 
by the police, the electricity situation has 
improved and generation is almost normal. 
Railway working is easier with traffic about 
50 per cent normal, although sabotage is said 
to. be. holding up further improvement. The 

e of emergency legislation 
freedom to work is thought to be helping the 
situation generally, although the “‘ moderate ” 
unions are not favourably disposed towards the 
measure. ’ 
* * 

The. 8.N.C.F. is experiencing a _ serious 
temporary shortage of goods wagons, due 
mainly to the fact that 10,000 wagons were 
sent to Germany in July to carry American 
coal, and a further 15,000 had to be taken off 
circuits for which they had been intended. 
If it had not been for these removals, the 
needs of internal traffic would have been largely 
satisfied. So far 30,000 out of 40,000 new 
wagons ordered from America and about 
10,000 from England, as well as some from 
French workshops, have been delivered. At 
the moment the §.N.C.F. has 12,800 more 
wagons in good condition than last year. 
However, traffic has also increased. The num- 
ber ‘of coyered trucks available is still insuffi- 
cient, although there are 17,900 more than 
in October, 1946. For this reason the turn- 
round period has been cut down as far as 
possible. Wagons carry a full load and are 
filled on average five times a month. 

* ~ * 

A special type-of “‘ jumbo ”’ has been specially 
constructed for use in the Nord and Pas-de- 
Calais mines. It was designed by an engineer 
especially for the Hénin-Littard groupe. It 
comprises & four-wheel truck supporting seven 

i machines on five horizontal arms. 
The whole weighs 2} tons. Drive is by com- 
pressed air. 

* ‘* * 

The hydraulic potential of Morocco has 
been estimated at 268 cubic metres a second, 
and if this flow were fully used it would irri- 
gate about 1,000,000 hectares. The average 
flow at present employed for irrigation is 
45. cubic: metres a second, irrigating about 
$0,000 hectares. A. large works programme 
now being carried out will enable this to be 
increased to about 400,000 hectares. The 
programme will be completed about 1953 and 
will irrigate the Sidi-Slimane region, by means 
of the El] Kansera du Beth reservoir, impound- 
ing 227,000,000 cubic metres of water. This 
reservoir will irrigate 30,000 hectares. In the 
Marrakech region, the Cavaignac dam, 52 
metres high and its reservoir containing 
52,000,000 cubic metres, will irrigate a further 
30,000 hectares. Another 40,000 hectares 
will receive water from a dam at Kasba- 
Tadla. Many small dams have also been built, 
mainly in the south, which will irrigate a total 
of 80,000 he¢tares: The Imfout dam and reser- 
voir, with a, capacity of 90,000,000 cubic metres, 
supplies -Abda-Doukala; and will ultimately 
wrigate 200,000 hectares. A tunnel 17 kilo- 
metres long, and 5:30 metres in’ diameter, 
will carry the water from the dam to the plain. 
A dam under construction at’ Bin-el-Ouidane 


will hold up 900,000,000, cubic metres, which 


tan be fed through a 10 kilometre tunnel, 
carrying 40.cubic metres per second to. supply a 
100,000 ‘hectare: area.’ Altogether, 230,000 
héetares will be irrigated and this figure will 
be increased to 390,000 hectares in 1053. 


pone includes the construction of a 
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Notes and Memoranda 


Rail and Road 


New Bripce in StockHotm.—A new bridge, the 
*‘ Skansbron,” connecting the inner city of Stock- 
holm with its extensive southern suburbs, has 
recently been opened to traffic. The bridge, which 
crosses the Hammarby Ship Canal and the Ham- 
marby Valley has a total length of 1883ft, is L05ft 
high and 112ft wide. It consists of an arch s 
having a length of 387ft, the remainder being built 
on pillars. The bridge accommodates two road- 
ways, each 25ft wide, footpaths and cycle tracks, 
and a 26ft double-track section for tramway lines. 

Burton Acnes Levet Crosstnc AccipENT.— 
The Ministry of Transport has now published the 
report of the inquiry by Lieut.-Colonel Woodhouse 
into the accident on September 17th at the Burton 
Agnes level crossing on the Hull-Scarborough line 
of the London and North-Eastern Railway, when 
a lorry conveying German prisoners crashed 
through the crossing gates and came to a stand on 
the line. A Hull to Bridlington train, travelling 
under clear si , at about 55 m.p.h., demolished 
the lorry, killi two British soldiers and seven 
German prisoners. There was no damage of note 
to the locomotive or train. Lieut.-Colonel Wood- 
house says in the report that there can be no 
criticism of the railway arrangements at the crossing, 
and that the accident was caused through the 
careless handling of the lorry by an unauthorised 
and apparently inexperienced driver. He adds that 
the consequences might have been more serious if, 
for instance, the couplings of the train had not held 
and the derailment of the leading van had been 
followed by that of the coaches behind it. 


Rat Connections BETWEEN SCANDINAVIA AND 
THE CONTINENT.—Sweden’s railway connections 
with the Continent of Europe are being steadily 
improved. The old direct connections with various 
centres have very largely been resumed and several 
new ones have been established. At present there 
are through passenger coaches from Sweden to 
Germany, Belgium, Switzerland and France by the 
‘* Northern Express,” which starts from Stockholm, 
and by the Malmé-Copenhagen train ferry. More- 
over, travellers to and from Sweden can use the 
“* Scandinavian Express ” linking Scandinavia with 
Holland, England, Belgium and France. Its 
northern terminus is Copenhagen, from which there 
are direct connections to the other Scandinavian 
countries. By the Trelleborg-Gdynia train ferry 
route Sweden has direct connections with Warsaw, 
Prague and Eastern and Central Europe. At the 
end of this year the ferry traffic will proceed vid 
the new Polish port of Odra, whereby the crossing 
will be shortened from 19 hours to 74 hours and the 
journey between, for instance Stockholm and 
Warsaw from 43 hours to 33 hours. 


Air and Water 


StockHotm Fioatine Dock.—The seventh and 
last section of the floating dock for the port of 
Stockholm has now arrived at the Finnboda ship- 
yard. The dock, which has a total lifting capacity 
of 9000 tons, has been constructed by the Furness 
Shipbuilding Company. 

Wuampoa Harsour.—According to China News- 
week, a two-year programme is about to be started 
to build a modern port at Whampoa harbour, 
10 miles south of Canton. Preliminary surveys 
have already been conducted, and the construction 
work will be divided into two phases. The principal 
work in the first stage will comprise the con- 
struction of the harbour, including dredging and 
the building of wharves. and docks. The second 
part of the programme will cover all the essential 
problems concerned with the building of a modern 
city. The new port, it is stated, is not intended to 
replace Canton, but will be regarded as comple- 
mentary with it. 

THe Kan River Dam:—Reports from China 
state that preliminary engineering work has been 
undertaken to harness the Kan River, in Kiangsi 
Province, to provide hydro-electric power. The 
‘ dam at 

» approximately 180 miles up river from 
ern and the plant is expected to generate 
89,100kW of electric power. It is hy ota that 
the potential power possibilities of the River, 
which flows swiftly in narrow , are enormous, 
but hitherto unexploited. By the building of the 
dam at Wanan and the repair of the controlling 
dykes further down river the waters from Wanan 
to Nanchang may be maintained at a level navigable 
by 500-ton ships the whole year round.. By similar 


‘small-scale projects 1000-ton ships will also be able 


to sail down river from Nanchang through Poyang 
Lake into the Yangtse at all times of the year. 


Miscellanea 
Grip Tarr ror N.E. Encuanp.—The Central 
Electricity Board has notified electricity under- 
takers in the North-East England area that the 
new grid tariff, which came into force throughout 
the other scheme areas of the country at the begin- 
ning of 1946, will be applied to North-East England 

as from January 1, 1948. ° 


Tue Paris TrapDE Farr.—The thirty-seventh 
Paris Trade Fair is to be held from May 1 to 17, 
1948, and’ the total space already booked exceeds 
the 360,000 square yards available. A new hall 
with a floor area of 14,350 square yards is being 
erected. It is reported that British and American 
firms will again be well represented especially in the 
machinery section. 


Fisre Burpine Boarps.—The Building Boards 
Joint Committee has issued a booklet dealing with 
the technical aspects of the use of fibre building 
boards. It sets out the names and definitions 
for the various classes and types of building boards 
and, as well as describing the main classes, deals with 
such matters as thermal insulation, sound control 
and fire resistance. Copies of the booklet, price 5s., 
may be obtained from the Building Boards Joint 
Committee, Melbourne House, Aldwych, W.C.2. 


HorrMann JvuBILeE.—The Hoffmann Manu- 
facturing Company, Ltd., of Chelmsford, will 
celebrate the fiftieth anniversary of its founding in 
January, 1948. When the company began the 
manufacture of ball and roller bearings in 1898 the 
demand was very restricted and, naturally, the 
employment was small; but to-day the company 
employs 300 times as many people as it did fifty 
years ago. Many of the employees have attained 
records of long service, and during 1947 sixty-four 
men with forty years’ and seven women with thirty- 
five years’ service were the recipients of long- 
service awards. 


Tue British Gas Inpustry.—The British Gas 
Council has organised a “‘ Publicity Parade” at 
1, Grosvenor Place, London, 8.W.1, which will con- 
tinue until December 31st. Amongst the facts about 
the British gas industry which are stressed are that 
1050 gas undertakings in this country, having a capi- 
tal of £262,000,000, use approximately 23,000,000 
tons of coal and over 132,000,000 gallons of oil for 
the annual production of 2,222,000,000 therms of 
gas, 11,500,000 tons of coke, more than 2,000,000 
tons of tar, 16,000,000 gallons of benzole, and 
87,000 tons of sulphate of ammonia. Since 1938 
the domestic consumption of gas has increased by 
44 per cent and the industrial demand has risen by 
70 per cent. 


Goops RETURNED AFTER Export.—Goods manu- 
factured or produced in the United Kingdom and 
returned here after being exported to sterling area 
countries have hitherto been allowed in without an 
import licence. The Board of Trade now announces 
that this concession has been withdrawn as from 
November 26th, with the exception of goods 
returned to the sender by parcel post from sterling 
area. Separate import licences are required for all 
other imports of returned goods unless they are on 
the open general licence list. The application for 
import licence should give full details of the reasons 
why the goods have to be re-imported. Goods will, 
however, be admitted without import licence if the 
Commissioners of Customs and Excise are satisfied 
that they were dispatched to the United Kingdom 
before November 26th and re-imported before 
December 17th. 


“SunuzeR TrcunicaL Review.’”—The “ Sulzer 
Technical Review,”’ No. 2, 1947, is dedicated to the 
fiftieth anniversary of the Sulzer diesel engine and 
contains three long articles surveying the main fields 
of its application. After an introduction dutlining 
the progress of the diesel engine since its invention, 
the first main article describes the development of 
the stationary Sulzer engine, which began on 
August 11, 1897, with the construction of a 20 h.p. 
unit and has led to the largest modern engines with 
outputs up to 14,000 h.p. A further contribution 
deals with the two-stroke marine engine, which was 
first realised in 1904 and did much towards making 
the name: of Sulzer Brothers known in shipping 
circles throughout the world. A further line of 
development, taken up in 1912 with the building of 
the first Sulzer diesel locomotive, is treated in an 
article on the Sulzer engine for rail traction. Finally, 
a short account is given of the latest advance from 
the diesel engine to the gas turbine, with a report 
on the work so far done by the firm in this field. 
The shorter notes in the number mention a few out- 
standing motorships and also include descriptions 
of centrifugal pumping plants and a large ‘steam 
boiler installation. ene ; ; 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the information should reach this — on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

British Interplanetary Society 
To-day, Dec. 5th.—St. Martin’s Technical School, 107, 


Charing Cross Road, W.C.2. “Recent Develop- 
ments in Astronomy,” Michael W. Ovenden. 


6.30 p.m. 
Chemical Society 
Monday, Dec. 8th.—Main Chemistry ‘Lecture Theatre, 
University,, Edgbaston, Birmingham. ‘“ Mech- 
anisms of Oxidation,” W. A. Waters. 4.30 p.m. 
Illuminating Engineering Society - 
To-day, Dec. 5th.—BinmincuaM CENTRE: Imperial 
otel, Temple Street, Birmingham. “ Lighting and 
Industrial oration,”’ Arthur L. Hall and Stuart 
D. Lay. 6 p.m. 
Institute of British Foundrymen 

Saturday, Dec. 6th—Bristot Section: Grand Hotel, 
Broad Street, Bristol. ‘“‘ Stress Relief Treatment,” 
A. B. Everest. 3 p.m.—LaNcasHIRE BRANCH : 
Engineers’ Club, Albert Sq , Manchest “ The 
Production of Grey Iron Castings,” followed by a 
discussion. 7 p.m—WaLES AND MONMOUTH 
BranoH: Engi ” Institute, Cardiff. “ Pro- 
duction Problems in a Quantity Production 
Foundry,” J. Hird. 6.30 p.m. 

Monday, Dec. 8th—SHEFFIELD BrancH: Royal Vic- 
toria Hotel, Sheffield. ‘‘ Ferrous Die Castings,” 

. C. D. Pollard. 7.30 p.m. 

Thursday, Dec. 11th—Lonpon Brancu : Waldorf Hotel, 
Aldwych, W.C.2. “ Mechanisation of Non-Ferrous 
Foundries,” G. Skript. 7 p.m. 

Friday, Dec. 12th—MIDDLEsBROUGH BraNncH: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. ‘Modern Metals in In- 
dustry,” N. P. Ingles. 7 p.m.—Lincoun Section : 
Technical College, Lincoln. “The Future of 
Founding,” G. E. France. 7.15 p.m. 

Saturday, Dec. 13th.—West Ripinc Brancx: Visit to 
Hepworth and Grandage, Ltd., St. John’s Works, 
Bradford. 3 p.m.—NeEWwcasTLE BrancHe: Neville 
Hall, Newcastle-upon-Tyne. “‘ Feeding of Cast- 
ings,’ S. L. Finch. 6 p.m.—E. Mrpitanps Brancz : 
School of Arts and Crafts, Green Lane, | erby. ‘‘ The 
Development of Foundry Sand Control,” G. L. 
Harbach. 6 p.m. 

Institute of Economic Engineering 

Friday, Dec. 12th.—Cowdray Hall, Henrietta Place, W.1. 
“The Consultant’s Approach,’ Miss Patricia Elton 
Mayo. 7 p.m. 

Institute of Marine Engineers 

To-day, Dec. 5th.—Junitorn SEcTION: Technical College, 
West Hartlepool. “The Marine Steam Turbine,” 
T. W. F. Brown. 7.30 p.m.—Junior SEcTION : 
Borough Polytechnic, Borough Road, 8.E.1, “ Air 
Conditioning in Ships,” J. K. W. MacVicar. 7.30 p.m. 

Tuesday and Wednesday, Dec. 9th and 10th.—85, Minories, 
E.C.3. “The Burning of Boiler Fuels in Diesel 
Engines,” J. Lamb. 5.30 p.m. each day. 

Thursday, Dec. 11th—JunNior Section: Medway Tech- 














nical College, Gillingham. ‘Steam Turbines,” 
W. R. Parnall. 7 p.m. 
Institute of Petroleum 


Wednesday, Dec. 10th.—26, Portland Place, W.1. 
‘* Examination of Used Engine Lubricating Oils,” 
K. Hilfreich, J. C. McNicol and L. Rosenfeld. 


5.30 p.m. 
Institute of Welding 

Wednesday, Dec. 10th.—Technical College, East Ham. 
“Developments in Resistance Welding,” C. E. 
Slade. 7.30 p.m. 

Institution of Chemical Engineers 

Tuesday, Dec. 9%th.—Geological Society, Burlington 
House, Piccadilly, W.1. “‘ The Heat Transfer in a 
Reaction Tank Cooled by Means of a Coil,” N. H. 
Pratt. 5.30 p.m. 

Saturday, Dec. 13th.—College of Technology, Manchester. 
“ Heat Transfer in Agitated Pans,” C. Toyne. 3 p.m. 

Institution of Civil Engineers 

Tuesday, Dec. 9th.—Great George Street, 8.W.1. ‘ Pre- 
sent and Future Developments in the Use and 
Design of Mechanical Earth-Moving Plant,” J. L. 
Sturrock and D. J. Simmons. 5.30 p.m. 

Thursday, Dec. 11th—BrirmincuamM ASSOCIATION : 
“ Principals and Practice of Road Location, with 
Particular Reference to Major Roads Outside 
Built-up Areas,” J. E. Cardell. 6 p.m.—N.W. 
AssoctaTion: Engineers’ Club, Albert Square, 
Manchester, 2. “ Rational Design of Settlement 
Tanks,” T. K. George and K. B. Manyam. 6.30 p.m. 

Institution of Electrical Engineers 

To-day, Dec. 5th—MeEasvUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Discussion 
on “ Economics of Metering,” opened by M. White- 
head. 5.30 p.m. 

Monday, Dec. 8th.—N.E. Centre: King’s College, New- 
castle-on-Tyne. ‘Some Observations on il 
Deterioration in Transformers and Switchgear,” 
H. Hurworth. 6.15 p.m. 

Tuesday, Dec. 9th.—Rapvio Section: Savoy Place, Vic- 
toria Embankment, W.C.2. ‘“‘Commercial Disc 
Recording and Processing,” B. E. G. Mittell. 
5.30 p.m. 

Wednesday, Dec. 10th.—TRANSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“ Some 
Observations on Oil Deterioration in Transformers 
and Switchgear,” H. Hurworth. 5.30 p.m. “An 


Electrical Resistance Test for Insulating Oils,” J. 8. 
5.30 p.m.—ScortisH CENTRE: Heriot- 


Forrest. 
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ercury- ur Diso and its ications,” 

Wa i deedes and W. R. Stevens. 6 _ 

Thursday, Dec. 11th.—InstatiaTions Section: Savoy 
Place, Victoria Embankment, W.C.2. ‘Electrical 
Engineering Problems in the Tropics,” R. Allan. 
5.30 oy 

Friday, Dec. 12th.—MEAsSUREMENTS Section: Savoy 
Place, Victoria Embankment, W.C.2. “ The ign, 
Testing and Calibration of a Combustible Gas 
Detector,” R. Poole. 5.30 p.m.—N.E. CENTRE, 
StupeEnts’ SEcTION: King’s college, Newcastle-on- 
Tyne. “ Air-Blast Circuit Breakers,” G. K. 
Simpson. 6.30 p.m. 

Institution of Heating and Ventilating Engineers 

Wednesday, Dec. 10th.—LOoNDON ASSOCIATES AND 
GrapuaTEs’ SEcTION: Gas Industry House, 
Grosvenor Place, 8.W.1. “ Fuels and their Usages.”’ 
6.30 p.m. 

Institution of Mechanical Engineers 

To-day, Dec. 5th.—Storey’s Gate, St. James’s Park, 
8.W.1. ‘The Aero-Gas Turbine,” E. A. Watson. 
5.30 p.m. 

Wednesday, Dec. 10th.—AvTOMOBILE Division : Storey’s 
Gate, St. James’s Park, S.W.1. ‘“‘ Operation of the 
British Public Service Vehicle Industry,” J. C. 
Gillham, 6 p.m. 

Friday, Dec. 12th.—Aprrtiep MeEcHANICS GROUP: 
Storey’s Gate, St. James’s Park, 8.W.1. “ Basic 
Physical “+ Relied on in the Frozen Stress 


Technique,” W. A. P. Fisher ; and “ Modern Appli- 
cations of Photo-Elasticity,” R. B. Heywood. 
5.30 p.m. 

Saturday, Dec. 


13¢th.—N.E. Branou, GRabDUvUATES’ 
Section: Newcastle and Gateshead Gas y, 
Grainger Street, Newcastle-upon-Tyne. “ Pro- 
duction Control and the Engineer,” H. Przibram. 
2.30 p.m,— YORKSHIRE Branch GRapvuATEs’ SEc- 
Tron: Midland Hotel, Bradford. ‘‘ Internal Com- 
bustion Engines,” J. Whitaker. 2.30 p.m. 


Institution of Production Engineers 

To-day, Dec. 5th—BrtrmincHaM Section: Imperial 
Hotel, Birmingh Di i on “ Industrial 
Lighting and Decoration.” 6.30 p.m. 

Monday, Dec. 8th.—LutToN SECTION : el Hall, Luton. 
Talks by local members. 7 p.m.—Hatira\ SECTION: 
Whiteley’s Cafe, Westgate, Huddersfield. ‘‘ Manage- 
ment,” C. W. Mustill. 7 p.m. 

Tuesday, Dec. 9th.—BIRMINGHAM GRADUATES’ SECTION : 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. “‘ Factory Acts Explained,” 

7.15 p.m. 

. 10th.—WoLVERHAMPTON SECTION : 
Wolverhampton and Staffordshire ‘Technical College, 
Wolverhampton. “Lighting for Efficient Pro- 
duction,” - Robinson. 7 p.m.—W. SECTION : 
Wheatstone Hall, Brunswick Road, Gloucester. 
“Incentives to Direct and Indirect Engineering 
Workers,” K. E. Taylor. 7.15 p.m. 

Thursday, Dec. 11th.—Letcester Section: College of 
Technology, The Newarkes, Leicester. ‘* Modern 
Milling Practice,” W. S. B. Kidd. 7 p.m.—LoNnpoNn 
Section: Royal Empire Society, Northumberland 
Avenue, W.C.2. “The Gap Between Production 
Engi and Manager,” W. C. Puckey. 7 p.m. 

Institution of the Rubber Industry 

Monday, Dec. 8th.—Miptanp Section: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘ Newer Developments in Carbon Black,” 
D. Parkinson. 7.15 p.m. 

Wednesday, Dec. 10th.—Preston Section : Victoria and 
Station Hotel, Pre ton. “‘ The Nature and Reason 
for Ingredients in Rubber Mixings,” H. Jackson. 
7 p.m. 

Institution of Structural Engineers 

To-day, Dec. 5th—W. Countres Brancu: Merchant 
Venturers’ Technical College, Bristol. ‘ Lateral 
Stability of Beams,” A. G. Pugsley. 6.15 p.m. 

Wednesday, Dec. 10th.—College of Technology, Man- 
chester. “‘ Civil Engineering, with Particular Refer- 
ence to Structural Work for Power Stations,” T. H. 
Carr. 7 p.m. 

Friday, Dec. 12th.—Scottish Brancnu: 39, Elmbank 
Crescent, Glasgow. ‘‘ Reinforced Concrete Bridges 
—Choice of Type and Design,’”? W. T. Marshall. 


6 p.m. 
Junior Institution of Engineers 
To-day, Dec. 5th.—39, Victoria Street, S.W.1. Films, 
“ Oil Production—Ancient and Modern,” introduced 
by W. M. Hurrell. 6.30 p.m. 
Saturday, Dec. 6th.—N.W. Section: Manchester Geo- 
Society, 16, St. Mary’s Parsonage, 
“ Sub-Station Equipment and Opera- 
tion,” J. L. Breedon. 2.30 p.m. 
Tuesday, Dec. 9th.—WESTERN Group: Grand Hotel, 
Bristol. Discussion evening. 7.30 p.m. 
Keighley Association of Engineers 
Friday, Dec. 12th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ Elements of Design of Watches 
and Clocks,” P. C. Bradley. 7.30 p.m. 
Manchester Association of Engineers 
To-day, Dec. 5th.—Engineers’ Club, Albert Square, Man- 
chester. ‘“‘ Electronics for Engineers,” F. Baxen- 
dale and E. A. Buckland. 6.45 p.m. 
Manchester Statistical Society 
To-day, Dec. 5th.—Society of Architects, 16, St. Mary’s 
Parsonage, Deansgate, Manchester. ‘‘ Some Statis- 
tical Experiments in the Steel Industry,” J. Morley. 


6.45 p.m, 
Newcomen Society 

Wednesday, Dec. 10th.—Iron and Steel Institute, 4, 
Grosvenor Gardens, 8.W.1. Annual general meeting, 
followed by ‘“‘ La Mission de Gabriel Jars dans les 
Mines et les Usines Britanniques en 1764,’’ Jean 
Chevalier; ‘“‘The Malham Moor Mines, Yorks, 
1790-1830,” A. Raistrick. 5.30 p.m. 
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North-East Coast Institution of Engineers and Shipbuilder, 
—. Dec. 12th.—Mining Institute, Newcastlo-upon 

yne. “‘ Fire Precautions on Ships under jiofit and 
Repair,” E, L. Champness. 6.15 p.m, 


North of England Institute of Mining and Mechanioy 


Saturday, Dec. 6th.—Neville Hall, Newoastle-upon-Tyne 
“Some Aspects of Dutch Coal Mining,” Donali 
Hindson, jun. 2.30 p.m. 

Royal Statistical Society 

To-day, Dec, 5th.—Lonpon Group: E.L.M.A. Lighti 
Service Bureau, 2, Savoy Hill, W.C.2. “ Ths Math? 
matics Division of the National Physical Labor, 
tory,” E. C. Fieller. 6 p.m. 


Rugby Engineering Society 
Wednesday, Dec. 10th.—Corporation Electricity De 
ment, Rugby. ‘‘ Steam” (Babcock and Wile 





film), 7.30 p.m. 
Scottish Engineering Students’ Association 
Thursday, Dec. 11th.—Institution of Engi 8 and Ship. 
builders, Glasgow. ‘“‘ Water-Tube Boilers,” 5, G 
Yarrow. 7.30 p.m. / 
Friday, Dec. 12th.—Royal British Hotel, Edinburgh 
** Water-Tube Boilers,” E. G. Yarrow. 7.30 p.m, a 


Society of Engineers 
Friday, Dec. 12th.—17, Victoria Street, 8.W.1. “ Kelvin 
Master of Measurement,” sound film and discussion, 
6.30 p.m. ; 
Stephenson Locomotive Society 
Saturday, Dec. 6th.—32, Russell Road, Kensington, W.14. 
Annual general meeting. 2.30 p.m. 
Women’s Engineering Society 
Thursday, Dec. 11th.—LONDON BRANCH: 35, Grosvenor 
Place, 8.W.1. Lecture and demonstration, “ Ultra. 
sonics,” C. Cropper and G. M. Wells. 7 p.m. 





Personal and Business 


Mr. R. F. Hanks has been appointed vice. 
chairman of the Nuffield Organisation. 

Mr. Naruanret V. Davis has been elected 
director and president of Aluminium, Ltd., Montreal. 

Mr. J. W. Weavine has been appointed foundry 
manager of William Cottis and Sons, Ltd., Epping. 

Mr. J. K. Repman has been appointed chief 
technician to Dunlop’s aircraft division, Foleshill, 
Coventry. 

Mr. Wiiu1aM Woop has been appointed assistant 
managing director of Thos. W. Ward (Coal), Long. 
bottom, Ltd. 

Tur GRANTHAM BoILER AND CRANK Company, 
Ltp., states that its London office is now at 36-38, 
Whitefriars Street, E.C.4. 

THe TUNNEL PORTLAND CEMENT Company, 
Lrp., has changed its address to 105, Piccadilly, 
London, W.1 (telephone, Grosvenor 4100). 

Crorts (ENGINEERS), Ltp., Bradford, announces 
that it has purchased the assets of Newton Bean 
and Mitchell, Ltd., Dudley Hill, Bradford. 

Mr. E. 8S. Battzy has been appointed vice- 
president and Mr. G. C. Downing, director and 
general manager of Specialloid (Canada), Ltd. 

Mr. F. R. E. Davis has retired from his position 
as Secretary of the Great Western Railway 
Company, which he has occupied for nearly twenty- 
two years. 

E. BoypELt AnD Co., Lrp., announces that 
Mr. J. H. Mettrick has been appointed representa- 
tive in North-East England, in succession to the 
late Mr. J. L. Loe. 

Mr. GeorcE CaTon, M.I.E.E., has been appointed 
managing director of the Yorkshire Switchgear and 
Engineering Company, Ltd., in succession to the 
late Mr. W. H. Turner. 

Hopkinson Evectric Company, Lrtp., states 
that its London office and service depot is now at 
Eastdown Works, Dermody Road, Lewisham, 
8.E.13 (telephone, Lee Green 4911). 

Epgar ALLEN AND Co., Lrp., announces that 
Mr. A. E. Taylor, East Midlands representative, 
will retire at the end of the year. Mr. Gilbert 
Francis has been appointed to succeed him. 

Mr. 8. Haturpay has been appointed technical 
sales representative of Parkinson and Cowan 
(Gas Meters), Ltd., in connection with the firm's 
infra-red paint drying and radiant heat equip- 
ment. 

SPECIALLOID, Lrp., announces that following the 
retirement of Mr. H. N. Bates, Mr. C. F. Russell 
has been elected chairman and managing director. 
Mr. L. H. Maidman, Mr. H. R. Peters, and Mr. 
R. A. Cuthbert have been appointed directors. 

Wycurre Founpry AND ENGINEERING COM: 
PANY, Lrp., announces that production of the 
Varatio positive change speed gear will in future 
be carried on in conjunction with the Higham 
Engineering Company, Ltd., makers of the Higham 
Strateline gear. This new ment will be 

operated by Varatio Strateline Gears, Ltd., 278, 
Aberdeen Avenue, Trading Estate, Slough, Buck 
(telephone, Slough 22391). 
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Proposed International Exhibition, 1951 


In Journal notes of January 17th and 
February 14, 1947, we outlined the proposals 
made by the Royal Society of Arts to mark 
the centenary of the Great Exhibition. These 
proposals we may recall included the setting 
apart of a site in Hyde Park or on the South 
Bank of the Thames for exhibition buildings. 
Ina statement made in the House of Commons 
on March 28th, Sir Stafford Cripps, the Presi- 
dent of the Board of Trade, said that it would 
be impossible to stage such an exhibition, 
involving large scale demands upon labour and 
materials, without impeding the progress of 
urgent tasks of reconstruction. He was in 
favour of the centenary being marked by some 
national display and°* cultural festival. In 
a statement made by the Lord President of 
the Council, Mr. Herbert Morrison, on Friday, 
December 5th, in the House of Commons, the 
plans of the Government are given. The Govern- 
ment feels that it would not be right, on account 
of no new construction work being done 
before 1951, to abandon the celebration of the 
centenary. The Chancellor of the Exchequer 
js inviting the Arts Council of Great Britain 
to make arrangements, together with other 
bodies, for a Festival of the Arts in 1951. 
That festival, Mr. Morrison went on to say, 
would not be confined to London but would 
include Edinburgh and new centres, probably 
including Birmingham for the Midlands and 
Wales. Besides the festival, it is planned to 
hold two major national exhibitions. Both the 
festivals and the exhibitions will take place 
in existing buildings. The Council of Industrial 
Design is being invited by the President of 
the Board of Trade to arrange a first-rate 
design display which will include the historical 
development of some industries. British 
achievements in science and technology will 
be organised by the Central Office of Informa- 
tion on behalf of the Research Councils and 
other scientific bodies. Provision will be made 
for co-ordinating these projects and Mr. Morri- 
son concluded his statement by saying that 
they would cover at a national level the field 
of the 1851 Exhibition and would, he believed, 
mark its centenary as worthily as our resources 
would allow. 


Boiler Fuels for Marine Diesel Engines 


THERE was a large attendance at the meeting 
of the Institute of Marine Engineers, last Tues- 
day evening, when Mr. John Lamb, the Marine 
Superintendent, the Anglo-Saxon Petroleum 
Company, Ltd., read his paper on ‘‘ The Burn- 
ing of Boiler Fuels in Marine Diesel Engines.” 
In that paper he gave full details of the initial 
experiments carried out on a single-cylinder 
experimental engine of Hawthorn-Werkspoor 
design at St. Peter’s Works, Newcastle-upon- 
Tyne, working on the four-stroke principle, 
in which a comparison of performance on 
diesel fuel oil and Admiralty boiler fuel 
oil was made. The method of cleaning the 
boiler oil by means of a centrifugal purifier, 
and a centrifugal clarifier, and raising it to a 
temperature to ensure a good viscosity, is 
described and particulars of the tests made 
in the engines of the oil tanker ‘“ Auricula ”’ 
are given, This ship is a 12-knot tanker 
of 12,250 tons deadweight, propelled by a 
single Hawthorn-Werkspoor main engine, with 
eight cylinders, having a bore of 650mm and a 
stroke of 1400mm developing an output of 
4000 i.h.p..at 115 r.p.m. The maximum pres- 
sure is 400 Ib per square inch @nd the under- 
cylinder supercharging pressure is 5:5 lb per 
square inch. The fuel oil equipment used on 
this ship is fully described and _ illustrated, 
Results are given for the voyages to Curacoa, in 
the Dutch West Indies, and the return voyage, 
using heavy oils of 0-954 to 0-973 gravity with a 
viscosity of 1220 sec. Redwood I, at 100 deg. 
Fah. Illustrations of the condition of the fuels 
valves, pistons and exhaust valves, after long 
service with this heavy fuel oil, are given. 
In concluding his paper, the author claimed 
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that it had been proved that so far as compo- 
sition was concerned, heavy fuel oil treated in 
the manner described was no more harmful 
to the vital parts of a diesel oil engine than was 
diesel fuel. The only difference was in respect 
of viscosity, which could be met by alteration 
or adjustment of engine details. The evidence 
put forward seemed to show, he said, that the 
formation of the fuel spray differed only slightly, 
if at all, and that the whole of the fuel was 
burnt in the allotted time. Mr. Lamb pointed 
out that all the experiments were carried out 
on Werkspoor four-stroke engines and said that 
it would be of interest to learn whether similar 
results could be obtained with other designs 
of four-cycle engines and two-cycle engines. 


Air Approaches at London Airport 

THE Ministry of Civil Aviation, in making 
provision for post-war commercial flying, 
decided that ground controlled approach, 
known as G.C.A., should be installed at key 
airports in the United Kingdom. The Royal 
Air Force trained a number of civil crews in 
the use of ‘‘ Federal ’’ G.C.A. radar units, and 
work was begun in January last. So far eight 
complete crews have been trained and a further 
six crews are now under training. The Ministry 
of Civil Aviation started its own training school 
at Aldermaston Airport on October 27th, 
and the first three crews will complete their 
training next week. At London Airport, use 
was obtained of a “ Bendix ” G.C.A. unit with 
an R.A.F. crew in February last, and a civil 
crew was substituted in May. The Ministry 
of Civil Aviation took over the installation 
completely on July Ist last. The operational 
crew comprises a “ talkdown’”’ controller, a 
supervisor and two directors. The two directors 
bring the aircraft around the aerodrome circuit 
on the radar search tubes, and line it up on the 
approach path. They then hand over to the 
“* talkdown ”’ controller, while two girl trackers 
have the important responsibility of relaying 
the position of the aircraft on the approach 
path to the “ talkdown ” controller from radar 
precision tubes. Up to December 2nd, 1012 
operational and practice G.C.A. approaches 
had been made at London Airport since July. 
Over twelve different airlines have used the 
equipment. It prevents air stacking, with its 
waste of fuel, and approaches are now being 
undertaken with a cloud base of 200ft and a 
visibility of 200 yards. Such an approach 
and landing usually takes ten minutes. On 
two occasions four-engined aircraft have made 
emergency landings with one engine inoperative, 
and an American air liner with altimeter 
trouble landed successfully with G.C.A. aid. 
The equipment, the Ministry states, has been 
proved both safe and efficient. 


Chamber of Shipping of the 
United Kingdom 


AT a meeting of the Council of the Chamber 
of Shipping of the United Kingdom, which 
took place at Bury Court, St. Mary Axe, 
London, E.C.3, on Thursday, December 4th, 
under the presidency of Sir Ernest Murrant, 
K.C.M.G., grave concern was expressed at 
the situation which is arising with regard to 
the supply of oil for bunkers during 1948. 
During the meeting it was stated that some 
ship owners had received a communication 
from one of the principal suppliers of oil fuel, 
informing them that the firm in question was 
unable to renew oil contracts for next year. 
The President said that there was undoubtedly 
a prospective shortage of oil fuel, due to the 
increased demand for oil for industrial pur- 
poses, both in this country and abroad, and to 
the lack of refinery capacity which was neces- 
sary to take care of the increased demand, 
which, he said, had been contributed to by 
the conversion of plants both industrial and 
marine from coal to oil-burning. It was further 
announced that the new Ports Committee, 
which will be available to advise the Transport 
Commission, has been reconstituted. Its 





members are Mr. W. A. Souter, Newcastle, 
the chairman; Mr. Basil Sanderson, London ; 
Mr. J. C. Denholm, Glasgow ; Sir John Fisher, 
Barrow-in-Furness; Sir Douglas Thomson, 
Edinburgh; Mr. J. W. Bayley, Hull; Sir 
William Reardon-Smith, Bt., Cardiff; and 
Mr. R. J. E. Dodds, London. The Liverpool 
Steam Ship Owners’ Association is participat- 
ing in the work of the new committee and has 
nominated Mr. R. Crai]l and Mr. Arnet Robinson 
to serve on it. At this meeting of the Cham- 
ber, the President made use for the first 
time of a new reading desk which has been 
presented to the Chamber by Lloyd’s Register 
of Shipping. 


Works Training School for L.M.S. 
Apprentices 


On Thursday last week, December 4th, a 
works training school for the full-time practical 
and theoretical training of apprentices working 
in the L.M.S. Railway’s mechanical engineer- 
ing shops at Derby, was formally opened by 
the Chairman of the company, Sir Robert 
Burrows. The school is situated in the centre 
of the locomotive works, in which, out of 
4280 workers, there are 525 apprentices. The 
school has accommodation for 100 trainees, who 
will each spend one year at the school. After 
four months in going through each section of 
the school’s specially equipped workshop, 
the trainees will then spend the remaining 
eight months of the year in the section for 
which, by that time, they are considered to 
be best individually suited. The opening of 
this new school, it is pointed out, is part of 
the railway company’s policy to give every 
apprentice an equal opportunity of develop- 
ing his ability and rising to the limit of his 
capacity. No premiums are needed and admis- 
sion is based strictly on merit. In addition 
to engineering subjects other subjects, such 
as freehand sketching, industrial history, 
geography and individual expression, will 
be taught. 


The Winter Transport Executive 
Committee 


THERE has been set up recently by the Mini- 
stry of Transport a committee—known as 
the Winter Transport Executive Committee— 
to provide a means of consultation between 
railways and their users, so that freight traffic 
shall be moved with all possible speed during 
the winter months. The Parliamentary Secre- 
tary to the Ministry of Transport, Mr. L. J. 
Callaghan, is the chairman of the committee, 
on which senior officials of the Ministry, the 
chairman of the British Transport Commis- 
sion, and representatives of the Federation of 
British Industries, the National Coal Board, 
the railway unions, the Central Planning Office, 
and various other Government Departments 
are serving. Lieut.-General Sir Wilfrid Lindsell 
has undertaken to act as the committee’s 
chief executive officer and estimates have 
already been made of the tonnage of coal, 
steel, food and merehandise of an important 
nature which will need to be transported 
during the winter months. Stationmasters 
and other officials are being notified as to the 
priority of movement of freight, but the 
application of the priorities is to be made as 
flexible as possible, and a stationmaster will 
be able to use his own discretion about moving 
freights not on the priority lists. The com- 
mittee’s desire is to make the most effective use 
of the rail transport available. The committee 
acts in an advisory capacity, and there is no 
suggestion that it is to “‘run the railways.” 
Sir Wilfrid Lindsell, as chief executive officer, 
is undertaking the job of implementing as 
smoothly as possible the suggestions which 
the committee makes. He stated last week 
that, where possible, full use would be made 
of road transport during the winter in order 
to assist in easing the tasks which faced railway 
freight services. 
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Analogy between Tides and A.C. 
Electricity 


By Dr. JOHAN VAN VEEN* 


No. I1[—(Continued from page 521, December 5th) 


PRACTICAL EXAMPLES 


te stated in the first part of this article, 
there are two formule to work with: 
the dynamic equation and the continuity 
equation. The simplest equations to which 
these can be reduced are “Ohm’s Law” 
(7) and the “fill equation” (8). They 
are both for a whole cycle and are not 
intrinsically interwoven as they should be. 
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FIG. 19—PENINSULAR AND SINGLE CHANNEL 


Therefore only simple questions can be 
tackled with them. In cases where our 
works will not alter the amplitude of the 
vertical tide these simple formule can be 
used but they should not be used in the 
larger cases when the amplitude does change 
considerably. 

For a first approach it is instructive to 
use the simplest method. Generally the 
vertical tides are well developed in tidal 
networks and any change in the profile of 
one or more channels will hardly affect the 
amplitude. When the amplitude is affected 
this change can be estimated to start with. 
The main changes which occur are in the 
currents, the friction and the propagation, 
not in the vertical amplitude. We should 
start by measuring C (Chezy constant) in 
all our channels, using very good chrono- 
meters to determine the exact phases of 
the vertical tide lines. 

We also can measure the value of cos ¢ 
inall channels. Average values are¢=35° and 
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FiG. 20—-OPEN CHANNEL CONNECTING 
TIDAL RIVERS 


/cos ¢=0-9. This last figure varies between 
0-87 and 0-94 for different Dutch channels. 
Because C and cos ¢ vary so little in the 
whole network we can combine them with 
the constant V 44,700, which enters into every 
calculation. We then get the convenient 
figure of 52x V'44,700 x 0-9=10,000. 

The following simple formula can there- 
fore be used: F=10,000,/M/l (dynamic 
equation), and Q@,=—Q,+1-8ABl  (con- 
tinuity or fill equation). But it is not 
certain that all estuaries will show the same 
convenient figure 10,000. Only flow measure- 








* Rijkswaterstaat, Tidal Researeh Bureau, Holland. 


ments and exact gauge readings can check 
this. 

It is not advisable to take the river sec- 
tions too long. For rivers about 400m 
wide the length of the sections should not 
exceed 15km ; for wider rivers greater length 
can safely be taken; the stylisation should 
be done with care. 

For the simplest primary calculations we 
have therefore to consider four formule, 
the so-called Ohm’s Law, the fill formula, 
and the two laws of Kirchhoff. These give 
a good insight into the principle of the 
conditions in any estuary or other network 
of tidal or non-tidal channels, for instance, 
irrigation networks. But the results they give 
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M yy +Mis+Mpc= Moo 
Fin Qa bh sd 10,000 \/ My by 
F'n = 10,0004/ M ap /lan 
F'pyo = 10,0004/ Mo /loe 
The velocities in the new channel can by 





FIG. 22—-OSCILLOGRAMS OF SVERTICAL Tipe 
—-RIveR Lek — a 


estimated by using the sinusoidal formula 
mentioned above. — 

The Calculation of the “ Left” Tendency — 
In a tidal river with two mouths (Fig. 17), 
the border conditions are M,,, the motive 
area in the sea along the coast, and the dis. 
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FtG. 21—-ELECTRICAL EQUIVALENT OF TIDAL RIVERS 


are not exact. For larger and more important 
works other means of calculation must be 
sought—to which reference is made later— 
but an example of the approximate method 
is given below. 

Calculation of Single Channel Cutting off 
Peninsula.—The simplest case for calcula- 
tion is when a single channel cuts off a 
peninsula around which there is a tidal 
sea (Fig. 19). The calculation of an open 
channel like the Panama canal poses the same 
simple problem. Let us suppose that the new 
channel streams will not affect the vertical 
tides in the seas near A and B. Then the 
motive area M,, can be measured accurately 
and it will not change when the new channel 


is made. The total flow can, therefore, 
be found immediately by applying the 
formula : 


Q = 10,000 bh? 24/Myp/1 
For sinusoidal curves the max. current is: 
__Q 
2x 44,700 
Supposing that the tides in A and B do 
change after the channel is made then two 
more sections, AD and BC, must be calculated 
(Fig. 19). Then M,, is our fixed “ border 
condition.” The quantities required are 
M,y, My, Moe, Q,- For these four the 
following equations have to be solved : 


Smaz 


charge of the upper river Q. The following 
formule can be deduced. 

We suppose that the vertical tide will not 
change when we fix the channel profiles 





FiG. 23—OSCILLOGRAMS OF HORIZONTAL 
FLow—River Lex 


in AC and BC to known proportions. ‘Then 
Q, just above the dividing point C remains 
the same and is known. To begin with: 


Q, +Q;,= Q 
Myot+Moac=Mas 
Fyo= 10,0001/ Mac/lac 
Fyo=10,0004/ Mo/lno 


Supposing that the profiles are known We 
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an calculate the streams or, alternatively, 
ff we suppose that the maximum velocity 
in both mouths must be # metres per second, 
then the dimensions of the profiles can be 
calculated. 

Calculation of a New Open River Connect- 
ing T'wo Others.—For a new channel con- 
necting two existing parallel tidal rivers 
(Fig. 20) we can proceed as follows: We 
know Q, Y, and M,,, 
and can assume that 1, 
the vertical tidal 
amplitude will not 
change because of the 
digging of the new 

mn river. 

"rhe 1, 
Q= Qs t Q, 

Q;= Qs y QV 

My Moo + Myo +-May 
Pyp= 10,0004/ Map /las 
Fyo~ 10,0004/-M yo/Lyo 
Fp = 10,0004/ Mop [lon 
The fill formulas must 
be used for obtain- 
ing the fiows in all 
profiles, in AB, BC 
and DC. 

Any other example 
can be solved in this 
way provided we pre- 
sume that the ampli- 
tude of the vertical 
tide does not change 
because of our works. 
The flow of the 
upper river has only 
a small influence i 
upon the value of cos 
¢as has been proved 
in the Rhine mouths. 
The value of Vcos ¢ 
gradually changes from 
0-9 into 1 when reaching the limit where 
the tide dies out, but in practice this small 
difference can hardly be noticed. The total 
flow, the resistance and the propagation 
can be calculated without giving much 
thought to the flow of the upper river: 
Q is the total flow whether tidal or not. 
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THe MetuHop oF ELECTRICAL SIMULATION 


To obtain greater accuracy we, must use 
either one of the sinusoid methods or the 
still more tedious “‘ exact ’’ method. They 
can deal with the vertical tide as well as 
with the horizontal tide, but the exact 
method gives more detail and is more accurate 
because it takes the quadratical relation 
between velocity and friction into account 
correctly. 

In order to avoid the calculation work 
involved we can simulate our network of 
tidal channels by means of copper wires, 
electrical resistances, condensers, &c., 
putting an alternating current into one end 
of this network while injecting a direct 
current into the other end. It goes without 
saying that the linear Lorentz equations can 
be simulated quite easily electrically because 
this method is exactly analogous to the tele- 
graph formule. The photograph reproduced 
in Fig. 21 shows an electrical circuit which is 
equivalent to a tidal river, the Lek, in which 
the tide comes from the left and dies out 
towards the right, where the upper river 
brings its fresh water. 

The accuracy of such an electrical equi- 
valent is the same as that given by the mathe- 
matical formule of Lorentz. The two sets 
of results do not differ by 0-5 per cent. 
The disadvantage of the linear method is 
hot only that it gives inadequate results 
When great accuracy is needed, but also that 
it needs much previous calculation for fixing 
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the Lorentz constant which is proportional 


to the unknown current velocity. The 
simulation of the quadratical tides does not 
need these preliminary calculations, and 
therefore gives better and quicker results. 
The difficulty is to obtain the quadratical 
relation between current and friction. 
Ordinarily electrical currents give only the 
linear relation. However, electronic tech- 
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Tidal Stream Curves at Krimpen on River” Lek. 


FIG. 25—-COMPARISON OF ELECTRICALLY MEASURED AND 
CALCULATED TIDAL CURVES 


nology provides a method of reproducing 
this quadratical relation electrically. With 
the aid of a cathode ray tube we can see the 
new tidal curves and they can be photo- 
graphed. 

The vertical tidal curves (quadratical 
resistance) for a river of 50 miles length 
are shown in. Fig. 22 as reproduced on a 
cathode ray tube. The different lines 
are for different stations and they show the 
tide diminishing in amplitude from left to 
right when going up-river. The influence of 
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HE third and final session was held on 

Thursday morning, November 13th, the 
President (Dr. C. H. Desch, F.R.S.) again 
being in the chair. 

The first paper presented was : 


THE FLUIDITY OF STEEL 


By R. Jackson, D. Know tes, T. H. MrippLeEHAM 
and R. J. SARJANT 
SyYNopsIs 

The paper described experimental investigations 
on the fluidity/temperature relationship;, as indi- 
cated by Ruff and Spiral mould tests, of four steels, 
viz. (1) 2 per cent Cu steel, (2) Si-Ni steel, (3) low- 
carbon. steel, and (4) 13 per cent Mn steel, melted 
in high-frequency furnaces with acid and basic 
linings. Temperature measurements were made by 
optical and quick-immersion-couple methods. The 
Spiral mould gave more consistent results than the 
Ruff. Comparison of the authors’ results with 
those of Taylor, Rominski and Briggs on similar 
steels showed widely differing fluidity /temperature 
relationships with similar moulds. Investigation 
of the pyrometric methods employed in the two 
sets of trials indicated that the differences could: 








river discharge on mean level cannot be 
shown by the cathode ray tube, which is, 
however, convenient -for demonstration. 
Accurate measurements have to be taken 
electrically by other means. 

Fig. 23 shows the tidal streams 
(quadratical resistance) on the same river 
and for the same stations. The deformations 
are due mainly to the quadratical relations 
between velocity and resistance. The por- 
tions of the curves above the datum line 
represent ebb conditions; the portions of 
the curves below the datum are steeper and 
they. correspond to the river in flood. Note 
the phase differences, with the tide diminish- 
ing in amplitude from left to right. 

In Fig. 24 the tidal curve obtained elec- 
trically is compared with one obtained by 
calculation, assuming quadratical friction in 
both instances. 

Though the electrical analogy eliminates 
a considerable amount of difficult calculation, 
the theory of the tides should not be 
neglected. Mistakes may be made unwit- 
tingly with the decline in research and actual 
knowledge of the river, which may follow 
the application of easier methods of dealing 
with tidal estuaries. Even while using an 
electrical equivalent we should not neglect 
to check the results with river measurement. 

There are three ways of dealing with tidal 
problems: river research, which comes first 
and last ; laboratory research ; and mathe- 
matical research. None of these three should 
be neglected. They permit us to view our 
problems from three different angles and we 
cannot ignore one of these without running 
the risk of committing errors. But why 
should electrical engineers apply mathe- 
matical means for calculating their networks 
and hydraulic engineers, dealing with more 
costly analogous problems, not do likewise ? 
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be mainly ascribed to the time lag in the temperature 
measurement employed by the American authors. 


DIscussION 


Dr. W. C. Newell (B.I.S.R.A.) said that 
one of the outstanding conclusions reached by 
the authors was that the Spiral test was 
superior to the Ruff test. The paper con- 
tained ample justification for that con- 
clusion. Another valuable conclusion was 
that regarding the correlation between 
fluidity and optical pyrometer readings and 
between fluidity and quick immersion pyro- 
meter readings or true temperature readings. 
The paper confirmed the general knowledge 
that acid steel was more fluid according to 
the optical pyrometer, but by the immersion 
pyrometer there was scarcely any difference. 
If anything, the bias was in favour of basic 
steel being more fluid, but the difference 
was within experimental error. Comparing 


true temperatures against fluidity, the corre- 
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lation of true temperature with fluidity was 
very close indeed, independent of whether 
the steel was acid or basic. That was a 
very important conclusion. The authors 
suggested that surface films played a part. 
That had been mooted many times before. 
Personally, he believed that the surface 
film was the determining factor as far as 
fluidity was concerned. It was known that 
the internal viscosity of steel was low, and 
it appeared that the factor which determined 
fluidity was the surface tension of the steel 
itself, and more probably the surface tension 
of any oxide or slag film formed on tne steel. 
The fluidity was largely determined by the 
formation on the steel surface of oxides or 
slagging materials, and the composition of 
those materials was determined by the 
composition of the steel. Concluding, he 
said the authors’ work had demonstrated 
once again tnat “ fluidity ’’ was a misnomer. 
It was not really fluidity and some better 
term should be given to it. Perhaps 
“* foundability ’’ would serve, but possibly 
even that had its faults. 

The President, on this last point, said 
that the term “‘castability’’ had been 
largely used, and he took exception to 
“ fluidity’ as they were now discussing 
a combination of properties under that 
description. 

Mr. J. E. Wortnington (B.1.S.R.A.) said 
that a difference of at least 25 deg. Cent. 
had been mentioned as existing between the 
authors’ results and the American results, 
but in some cases the difference was as much 
as 75 deg., so that there seemed to be some 
factor other than temperature which was 
influencing the results. 

Mr. N. H. Bacon (Steel, Peech and Tozer) 
said the particularly striking fact had been 
established that as judged by the true tem- 
peratures, acid and basic steels were of equal 
fluidity. That had come as a great surprise 
to him because, in common with others 
connected with melting shops, he had been 
definitely certain that acid steel was more 
fluid than basic. With regard to the ditter- 
ence in fluidity or castability of different 
steels, he wondered if the difference at given 
temperatures was due to the effect of different 
degrees of superheat. If the authors had 
not done any work on the effect of different 
degrees of superheat, it might be worth while 
determining the freezing point theoretically 
and seeing if for a given degree of superneat 
the fluidity was the same in all cases. 

The autaors will reply to the discussion in 
writing. 

The next paper was : 


THE MECHANISM OF CARBON REMOVAL BY 
OXIDATION FROM THE BATH IN THE 
OPEN-HEARTH FURNACE 

By the Late A. H. Jay (Presented by G. E. SPEIGHT) 

SyYNopsIs 
An account is given of the development of a 
suggested mechanism for the carbon-removal 
action from liquid steel in open-hearth furnaces. 

A critical examination of a typical acid open- 

hearth cast shows that the rates of carbon removal 

at two definite periods (i.e., at the end of the ore 
boil and during the limestone boil, when the respec- 
tive carbon contents are widely dissimilar) are 
closely related only to the degrees of oxidation at 
these stages (as judged by the respective silicon 
and manganese contents) rather than to the product 
of the carbon and oxygen contents. This conclusion 
is supported by many previous observations of 
steel-making data. On this basis, a mechanism is 
evolved which postulates the following chain of 
reactions: (1) C (soluble) +O (soluble) ~CO 

(insoluble molecular gas bubble); (2) CO + O— 

CO,; (3) COs; + C-—+2CO. A two-stage reaction 

(equations (2) and (3)) thus proceeds with sub- 

sequent growth of the bubble. In view of the very 

low ratio of oxygen to carbon in the medium-high 

carbon ranges, it is considered that reaction (2) 

is the governing factor in determining the ultimate 

speed of carbon removal. The hypothesis is also 


substantiated by calculations of the relative con- 
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centrations of oxygen and iron atoms on the surface 
of the primary molecular CO gas bubble. These 
show that the CO gas bubble can accommodate 
3300 iron atoms. If, therefore, at least one oxygen 
atom is present on the bubblesurface, as might well 
be necessary in order to allow the reaction to pro- 
ceed, it can readily be shown that the overall oxygen 
content of the liquid bath would be 0-009 per cent. 
This value is in remarkable agreement with experi- 
mental data—particularly American—which indi- 
cate that for steady carbon removal a minimum 
excess oxygen content, e.g., 0-009 per cent (i.e., 
excess oxygen over the equilibrium value) is required 
in the medium-high carbon ranges. 

Mr. Speight, presenting the paper, said 
the sad duty he was called upon to perform 
was one which he did with great pride. Dr. 
Jay was killed in an accident after having 
prepared the paper, and his colleagues 
knew he would have enjoyed being present 
to deal with the subject and answer criticisms 
in his usual buoyant manner. Dr. Jay had 
a real interest in the fundamental problems 
of steel-making. He was essentially an 
original thinker and unconventional in his 
approach to problems and the solution of 
them, and his 1945 paper on the phosphorus 
reaction showed all these characteristics. 
The present paper was in a somewhat similar 
vein. The views expressed on the mechanism 
of the carbon reaction were interesting and 
definitely provocative, and it should be made 
clear that although Dr. Jay freely discussed 
these problems with his colleagues, the views 
in the paper were entirely hisown. Although 
the conclusions might be considered as far 
from proved it was Dr. Jay’s wish that they 
should be published for the purpose of 
stimulating further thought and discussion 
on the mechanism of these reactions. 


Discussion 


Dr. J. H. Whiteley (Consett Iron Company, 
Ltd.) said that there were several possibilities 
of which Dr. Jay had not taken sufficient 
account. For instance, there was some 
evidence of the following reaction taking 
place : SiO,+Fe—Fe O, Si, and if it did take 
place it was most likely to occur towards 
the fiaishing period and the result would be 
that the silicon content would rise in the 
bath. The next possibility was that of a slag- 
metal reaction, i.e., that if no oxygen was 
added to the solution he believed the boil 
would still go on, although probably not 
quite so fast, but it would not stop the boil. 
There would still be the reaction between 
the slag and the metal. In any event, this 
slag-metal reaction must be considered. 
It was more likely to occur in the early 
stages of the boil, when there was good 
ebulition, high iron oxide, and plenty of 
carbon. He himself had pointed out many 
years ago that in an acid slag during boil 
there was up to 4 per cent by weight of 
steel as fine pellets constantly passing in 
and out offthe slag and it was found that the 
carbon in the pellets was considerably lower 
than the carbon in the bath. Therefore, 
there was a slag-metal reaction and quite 
recently another investigator had confirmed 
that result. That would occur during the 
early stages of the boil because towards 
the end the pellets fell out. But unless 
the carbon was 0-34 or 0-35 the whole 
argument put forward by Dr. Jay fell to 
pieces. When the reaction was strong it 
was possible that sulphur was passing in 
and out of the slag particles and that it 
could carry oxide of iron back into the metal 
with it and so increase the carbon reaction. 
For these reasons he was very dubious about 
the theory pat forward by Dr. Jay. 

Dr. F. D. Richardson (B.1.8.R.A.) criti- 
cised the authors’ conception of a mono- 
molecular CO gas bubble and argued that 
such a bubble could not exist. 

Mr. H. O. Howson (Blaenavon), comment- 
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ing on the remarks by Dr. Whiteley with 
regard to pellets of steel being drawn into 
the slag, said these pellets of metal wer 
carried right through the slag and into the 
furnace atmosphere. Primarily tne oxidation 
of these pellets occurred in the furnace 
atmosphere. Some of the carbon was 
removed but, more particularly, the cffeg 
was to form a film of Fe O, which was carried 
into the metal and promoted the boil 
Therefore, in the acid open-hearth process 
there was, to a very large extent, the renova] 
of carbon by actual oxidation by the furnace 
atmosphere. 

With regard to the actual reduction of 
silica by iron, it was known tnat that reac. 
tion could take place. Something similar 
happened in the blast-furnace and it was 
fairly apparent that carbon could take part 
in that reaction. The acid open-hearth 
process was fundamentally an oxidation 
process and yet, taking place in tne same 
bath and in line with it, there was a reducing 
action. It must be assumed that the reap. 
pearance of silica in the bath after being 
almost entirely oxidised was due to a reduc. 
ing action and that was very peculiar and 
fundamental in explaining the mechanism 
of the acid open-hearth process. He believed 
that the silicon which did reappear in the 
bath came entirely from the furnace hearth, 
lf this was accepted it rather invalidated 
many of Dr. Jay’s conclusions in assessing 
the degree of oxidation of the bath due to 
the silica present. 

Dr. C. Sykes, F.R.S. (Brown-Firth Research 
Laboratories) agreed with Dr. Richardson’s 
view that a bubble as postulated by Dr. 
Jay was not likely to occur physically, 
It was far too small, but he considered that 
the problem ought to be turned round the 
other way. There would be a minimum 
size of bubble which could form in the 
bath and presumably the general relation- 
ships governing the size of that bubble 
would be similar to those that applied to 
bubbles in a test tube over a Bunsen. It 
would be worth while making calculations 
whether the minimum amount of oxygen 
mentioned in the paper, viz., 0-009 per 
cent, was not necessary in order to enable 
one to form the minimum size bubble. 

Mr. A. G. Hock (Workington Tron and 
Steel Company, Ltd.) thought it was _per- 
fectly true that the bubble could not form 
but there was a way in which that could be 
got over. It could be assumed that the 
sphere of influence of the particular molecule 
of CO was of the size Dr. Jay calculated, 
but it could also be said that it was so small 
tnat it was still in solution. 

Mr. Speignt, briefly replying to the dis- 
cussion, said the main purpose of the paper 
was to show that the rate of carbon removal 
was proportional more to the oxygen con- 
tent than to the product FeO +C. That 
was the main object of the paper and he did 
not think they should talk seriously of bubble 
problems. That was merely a picture to 
show how a small amount of oxygen present 
in proportion to tne large amount of carbon 
could be the governing factor in that relation. 
It was a mental aid to help to form a pic- 
ture of the various effects of the two con- 
stituents, carbon and oxygen. 

The final paper was :— 


SOME ASPECTS OF THE REFINING OF HIGH- 
PHOSPHORUS IRON 
By W. L. KErR.ie 
SyNopsIs 
A comparison is made of the phosphorus and 
carbon equilibria and the factors affecting the 
rate of carbon removal in the refining of iron are 
explained on a thermodynamical basis. On the 
basis of the general equations developed, two 
examples of the refining of high-phosphorus iron 
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are quoted and certain conclusions are reached from 
an examination of the results. The factors which 
determine the oxide requirements and processing 
time are considered and sonie notes on the more 


practical aspects of refining are given. 
Discussion 


Dr. T. P. Colclough (Ministry of Supply, 
Jron and Steel Control) said we were at 
last beginning to see how the work which 
had been done on equilibrium constants 
could be translated into rates of reaction 
and give the real information required both 
in the open-hearth furnace and the refining 
of iron. There was also a practical aspect 
in the mathematical portion of the paper. 
The industry was being asked to make larger 
and larger quantities of steel for which there 
were only limited quantities of raw materials. 
We were able to produce three grades of 
pig iron, ie., those with high phosphorus 
from 1-6 to 2 per cent; those with 0-6 to 
0-7 per cent, and those in the neighbournood 
of 0:06 to 0-07 phosphorus. But we were 
desperately in need of a pig iron which had 
a range of phosphorus of about 0-2 to 0-3 
per cent in order to enable the necessary slag 
conditions to be established in the furnace 
that would give the lowest sulphur and 
phosphorus content. Therefore, from the 
practical aspect, the paper was specially 
welcome as an effort to show the range in 
which we could hope to make use of the high 
phosphorus pig iron now available and enable 
us to make the grades of iron we wanted. 

Mr. N. H. Bacon (Steel, Peech and Tozer) 
said the paper would be of particular interest 
to open hearth managers, because it showed 
the possibility of a new approach to the pre- 
liminary treatment of blast-furnace iron in 
the mixer before its introduction to the open- 
hearth furnace. There was no doubt that 
high phosphoric iron could be successfully 
treated in large tilting furnaces which were 
producing both steel and fertiliser slag, but 
it was open to doubt whether its use as part 
of the charge in cold charged fixed furnaces 
could be economically justified, if any other 
alternative were available. He believed it 
would be more economical to use hematite 
even at its higher price compared’ with 
phosphoric iron, but the paper opened up 
the prospect of getting a metal with 0-2 
per cent phosphorous, which would be a very 
suitable alternative to tne present 14 to 2 
per cent phosphorus. It had long proved 
advantageous to give the blast-furnace metal 
some preliminary treatment before its intro- 
duction into the open-hearth furnace. ‘The 
mixer had gradually developed from being 
merely a mixer into a semi-refining furnace 
where most of the silicon and some of the 
sulphur was removed. If the process could 
be carried a stage further on the lines 
envisaged in the paper, the usefulness of the 
mixer as an aid to increased steel production 
would be very greatly enhanced. 

Mr. F. L. Robertson (John Summers and 
Son, Ltd.) said the author had grasped what 
had been one of the outstanding nettles of 
steel-making for many years. How did it 
come about that the operation of oxidising 
phosphorus—an exothermic reaction—was 
carried out at the same and often higher 
temperature than that of oxidising carbon, 
which was an endothermic reaction? Why 
had the Hoesch process not been practised 
regularly in Britain, especially during the 
war? The answer wes that the quantitative 
chemistry of phosphorus elimination had 
only been put on a@ firm foundation some 
fifteen years ago and hardly ever was the 
speed of carbon elimination at low tempera- 
tures discussed among steel-makers. Two 
or tnree years ago the Institute of British 
Foundrymen’s basic cupola lining committee 


THE ENGINEER 


under the chairmanship of Mr. Bolton, dis- 
cussed this very important point whicn the 
author had raised. 1t was desired to dephos- 
phorise in the ladle and then decarbonise 
in a surface blown converter. Last year at 
the joint meeting of the Institute of British 
Foundrymen and the Iron and Steel Institute, 
this matter came up again. But the matter 
could not then be dealt with for the lack 
of tne very arithmetic the author nad now 
supplied, and therefore he wished to register 
waat an important epoch the paper was likely 
to inaugurate. 

Dr. F. D. Richardson (B.1.8.R.A. said the 
paper had made him think very hard on the 
subject of reaction rates, and he would like 
to underline the word of warning given by 
the author that affinity was not necessarily 
a measure of tne velocity of a reaction. 

Mr. T. F. Pearson (Consett Iron Company, 
Ltd.) said tne problem of the intermediate 
treatment of a raw material like high phos- 
phorous pig iron was extremely important 
and very fascinating. He would, however, 
suggest that the conditions mentioned by 
the author did not represent good practice. 

The author, replying to the discussion, 
said it would have been very nice to have had 


some cost figures in the paper showing the 
advantage, if any, that would accrue by 
using a refining process such as he had 
described. Mr. Bacon had mentioned that 
one snag in the case of iron produced by a 
refining operation such as that described 
was that it would be low in carbon, silicon 
and phosphorus, and that in all probability 
additions would be required, and it had been 
pointed out that the question of carbon was 
the more important one. Obviously, if 
refining was to be carried out, the higher the 
carbon in the iron to start with the better. 
It mignt be possiole to add some carbon in 
the form of coke breeze to the blast-furnace 
iron as it went into the ladle and even to 
add more carbon in the metal before carrying 
out the refining process. It had been 
suggested that to use a 150-ton furnace was 
rather bold, but there was one advantage in 
using a big furnace and carrying out experi- 
ments on a large scale, and that was that 
errors, if any, would be small in comparison. 
He agreed with Mr. Robertson that some work 
on the influence of soda as a dephosphorising 
agent might well be worth wnile. In that 
case, a small furnace of, say, 5 cwt. capacity, 
would be ideal. 


The Training and Work of the Swiss 


Engineer 
By C. L. CHAMPION, A.M.I.C.E., A.M.IL.E.E. 


J es conditions of the present time call for 
@ re-examination of all the national 
resources. One of the most important of these 
is the supply of scientifically and technically 
trained manpower, and some doubt exists 
whether the policies we are following are 
entirely satisfactory. Lord Cherwell has 
argued that while our training of pure 











remarkable when related to the poverty of 
natural resources. The deposits of iron and 
coal which have formed the material basis 
of scientific and technical development in 
England, Germany and the United States are 
completely lacking in Switzerland, and it is 
largely the very high standard of technically 
trained personnel that has enabled the Swiss 

to secure such an im- 
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Swiss EDUCATIONAL SYSTEM 


scientists is in general on sound lines, that 
of engineers is quite inadequate in quantity 
and often unsatisfactory in quality. He con- 
siders that the most urgent need of the 
country is for engineers, combining an 
advanced scientific training with a sound 
engineering knowledge rather than for large 
increases in the manpower devoted to pure 
science. ‘To secure this result, Lord Cherwell 
advocates the foundation of new institutions 
on the lines of the “ polytechnics” which 
provide such training in some Continental 
countries. 

Many people have argued for and against 
Continental methods in engineering educa- 
tion, often without any intimate acquaintance 
with them. The object of this article is to 
outline the methods of training in Switzer- 
land. The very high development of all 
branches of engineering in Switzerland is very 


@ merely a _ technical 
institute, but has a 
status fully equal to 
the Swiss universities. 

In addition to its primary educational func- 

tion, it has that of contributing to the 

advancement of science by research, and 
very important work has been done in its 
laboratories. 

Courses are given in engineering, applied 
science and related subjects. The total 
number of students enrolled at Ziirich for the 
year is 3890 (a substantial increase on 
previous years as a result of post-war con- 
ditions), who are studying the subjects 
tabulated overleaf. 

The large number of foreign students 
attracted to Ziirich by the high reputation 
of the training is particularly notable. The 
contacts with Swiss engineering firms that 
these engineers take back to their own 
countries are very beneficial to Swiss export 
trade. The population of Switzerland is in 
the neighbourhood of 3 millions and the 
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number of students taking engineering 
courses of the highest standard probably 
compares very favourably with most other 
countries. 

The Polytechnic has excellent labora- 
tories both for instruction and research in 
the principal subjects involved. The mech- 


anical engineering laboratories, which are _ 


Swiss Foreign 

Subject. Students. Students. Total. 
SS a Pee 
Civilengineering ... ... 514... ... 115... ... 629 
Mechanical engineering ... 586... ... 178 ... ... 764 
Electrical engineering ... 387... ... M6... ... 503 
ce ee. ee, ES Be 
D2...) Jab oa Sao ss 
| eae ee | eee |: 
Agriculture Ey ee 
Mathematics and physics... 179... ... 14... ... 198 
Others ok aS | oe 15. . 300 


housed in a fine modern building, are particu- 
larly noteworthy. They include the world- 
famous aerodynamics laboratory directed by 
Professor Ackeret. The civil and electrical 
engineering departments are also well 
equipped. 

The teaching staff consists of 72 professors, 
70 assistant professors and lecturers and 182 
assistants. The most notable point is the 
large number of full professors, of whom no 
less than twenty deal with engineering 
subjects. In contrast to British practice, 
most of the lecturing is carried out by the 
professors, the assistants normally being 
relatively young men who assist the pro- 
fessors in exercises and laboratory work. 
One is inclined to suspect at first that the 
difference is one of terminology and that 
many of the professors might be described as 
“lecturers” in a British university. This 
does not seem, however, to be the case. The 
professors include men with international 
reputations in their respective subjects, some 
have held senior positions in engineering 
firms, and in general they may be regarded 
as having a similar status to professors in 
England. The advantage to the student of 
close contact with men of this eminence must 
be considerable. 

One of the professors of the subjects 
included in the mechanical, electrical and 
civil engineering groups is elected in turn to 
act as dean of that branch of engineering. In 
the same way a professor is elected to act as 
rector of the whole Polytechnic. 

Students entering the Polytechnic are 
rather older than is the case in England, being 
in most cases nineteen to twenty years of age. 
They normally come from a “ realgym- 
nasium,’’ where they have studied mathe- 
matics, natural sciences, Latin, German, 
French, English, Italian, history and geo- 
graphy, or from an “‘ Oberrealschule,”’ where 
there is special stress on mathematics and 
natural sciences, and which does not teach 
Latin. The position of these schools in the 
Swiss educational system is shown on page 
547. The diploma course occupies a little over 
four years, so that many do not graduate 
until they are twenty-four years of age. It 
therefore appears natural that the standard 
should be substantially higher than that of 
engineering degrees in this country. 

What are called pre-diploma examinations 
are held after the first and second years, and 
the latter is apparently regarded as the most 
severe obstacle to be negotiated during the 
course. A characteristic feature is that these 
examinations are held orally. Students are 
normally examined in groups of four by the 
professor, the exact procedure being deter- 
mined by the latter. In some cases a student 
may be called upon to explain a point with 
illustrations at the blackboard and the 
other three drawn into the discussion; the 
others, while one student is examined orally, 
may be given some numerical examples to 
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work out, but in no case is a formal written 
paper set. 

There are obviously certain disadvantages 
in oral examinations, but there are real 
benefits, provided that examiners of sufficient 
ability are available. Probably few would 
like to see the written examination to which 
we are accustomed in England abolished, but 
there might be advantages in supplementing it 
with an oral one. 

In all cases examinations are held in the 
October following the session to which they 
refer, so that the vacation may be used to 
complete preparation for the examination 
following it. This sword of Damocles hanging 
over the head of the undergraduate must 
detract to no'small extent from his enjoyment 
of the vacation ! 

The final examination is held in the October 
following the eighth term, there being two 
terms to the year. It includes about twelve 
hours of oral examinations. Following this 
ordeal, the student is set a design problem of 
some magnitude. This might, for instance, 
consist of the complete design of a large 
turbine plant, or of a steel or concrete bridge. 
Very full drawings and calculations are 
required, so that this problem will normally 
require about six weeks of hard work. During 
the period the student has access to any 
works of reference needed ; in fact, he works 
under the same conditions as an engineer 
would when preparing proposals for such a 
plant or structure. 

The writer is of the opinion that the 
inclusion of such a detailed practical problem 
in the final examination is very valuable. It 
is a practice which could with advantage be 
generally adopted by British universities. 
Considerable weight is attached to this 
problem in awarding the diploma. It was 
stated unofficially that points are awarded 
in the following ratio :—Oral examination, 
seventeen points; design problem, ten 
points ; written work during last three years 
of course, five points. 

Those who have received the diploma of 
the Polytechnic are described as “ Diploma- 
Engineers”’ (Dip.-Eng.). This title is in 
common use and carries a status at least 
equal to that of a university degree. A small 
number remain for a period of research work 
to prepare a thesis for the degree of Doctor 
of Engineering (Dr: Ing.). This confers a 
very high status on the recipient in industry 
as well as within the academic world. 

The course includes drawing-office instruc- 
tion, but no workshop training. Few who 
are familiar with the limited results obtained 
in college workshops will find this a cause for 
regret. The majority of students obtain 
workshop experience during their vacations 
under a “sandwich” system, although in 
recent years this has been hampered by the 
requirements of military service. It is not 
the general practice for graduates to enter 
an apprenticeship or a pupilage, and the 
fact that they are generally several years 
older than British graduates would make it 
difficult for them to do so. 

The fees charged for imstruction at the 
Polytechnic are very moderate, the major 
part of the cost being borne by the State and 
the numbers taking engineering courses are 
large compared with the population of the 
country. The highly trained Swiss engineer 
thus goes out into an intensely competitive 
world. During the years of the slump it is 
said that only half of them found satisfactory 
jobs. Civil engineers normally seek employ- 
ment with the Government, the railways or 
with the large power companies. There is a 
fairly steady volume of work on hydro- 
electric developments, although this has been 


unable to keep pace with the rising demand 
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for electric energy which had led to a serious 
shortage of power during the winter months, 

Mechanical engineers can enter a number 
of engineering firms of worldwide reputation, 
These firms have large staffs of engincers, 
The writer was told, for instance, of one firm 
employing 1000 men which has 100 pro. 
fessional engineers. The profusion of talent 
is not an unmixed advantage, for it certainly 
leads to the employment of engineers on work 
which could be carried out by men with legs 
advanced, and therefore less expensive 
training, and it keeps the salaries paid on 4 
comparatively low level. On the other hand, 
Swiss firms have led the world in many 
specialised engineering products, such as gas 
turbines, axial compressors, heat pumps and 
probably water turbines. In steam plant, 
diesel engines and in practically every other 
field they reach the very highest standard, 
This pre-eminence of comparatively smal] 
firms in a country without natural resouces 
is due in no small measure to the very high 
standard of the scientific training of their 
staff and to the important part of their 
resources devoted to research. This is a 
point where we can certainly learn from the 
Swiss. In England, firms of the size of that 
referred to frequently employ only two or 
three professional engineers. These men 
must of necessity be kept far too busy on 
day-to-day work to be able to develop 
radically new forms of plant. 

For the electrical engineer conditions are 
generally similar to those in mechanical engi- 
neering. The Swiss electrical industry js 
small, but of very high quality. It was a 
Swiss firm which introduced three-phase 
transmission in 1891, and to-day the same 
firm has taken the lead in the development of 
high-voltage d.c. transmission. 

Switzerland does not possess an organisa- 
tion directly comparable with the British 
engineering institutions. The leading body 
is the Union of Swiss Engineers and Archi- 
tects (S.I.A.). Although membership of this 
body is open to mechanical and electrical 
engineers, it obtains its support mainly from 
civil engineers and this is reflected in its 
work. Another body with considerable in- 
fluence is the Association of Former Students 
of the Polytechnic (G.E.P.), which holds 
meetings for the reading of technical papers. 
The S.L.A. and G.E.P. jointly publish The 
Schweizerische Bauzeitung. 

A parallel organisation exists for the train- 
ing of technicians for sub-professional posts. 
After serving a workshop apprenticeship they 
proceed to a three-year course at a “‘ Techni- 
kum.” Here the training is thorough, but 
the standard of mathematics and theoretical 
engineering is definitely lower than that of 
the Polytechnic. The writer formed the 
impression that this side of the training was 
less satisfactory than that of professional 
engineers, in that it involved a period of 
training and an expense only a little less than 
the Polytechnic, while it confers a much 
lower status. It might perhaps be better to 
attract more entries to the sub-professional 
grades by a shorter period of training at the 
expense of some reduction in standards. 

The study of Swiss methods is of great 
value to an engineer interested in education. 
The writer does not suggest that they should 
be initiated blindly in this country, but rather 
that they are capable of supplying a valuable 
stimulus to the evolution of the methods of 
teaching most suitable to our own conditions. 


——— 


InstrruTre or TRaNsPorT.—Permission has been 
given by the Council of the Institute of ‘Transport 
for the formation of a Graduate and Student Society 
in the Bolton area. 
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The Philips Air Engine 


No. I 


SHORT time ago we were invited by the 

N. V. Philips’ Gloeilampenfabrieken at 
Bindhoven, Holland, to pay a visit to the 
firm’s Physical Research Laboratory, in order 
to see actually running some examples of the 
new Philips air engine. Work on the Philips 
air engine was first begun about ten years 
ago and during the recent world war, when 
the Netherlands was occupied by German 
forces, that work was continued in secret. 
With the liberation of Holland, a position 
had been reached at which a number of small 
Philips air engines of different types had 
been built and tested in the laboratory. Fol- 
lowing the successful production of these new 
engines, which embody in their construction 
new and interesting features of design, it has 
now been decided by Philips to proceed with 
the immediate construction of a number of 
prototype commercial engines covering a wide 
range, from fractional horsepowers up _ to 
engines of several hundred horsepower. This 
development work is being carried on not 
only in the Netherlands but also in Great 
Britain and in America. 

In an accompanying sectional drawing we 
illustrate one of the single-cycle vertical air 
engines we saw on test, and we reproduce 
also an outside view of this engine, which 
has a designed output of 1 h.p. when 
running at a speed of 2000 r.p.m. The view 
given shows the heating burner removed to 
show more clearly a typical heater head. The 
water connection will be seen on the cooling 
ring and to the right-hand will be seen a short 
connection for a pressure indicator. The pump 
at the front of the engine is used to raise the 
air pressure in the crankcase and in the air 
cycle to achieve power control. 

The working principle of the engine is 
diagrammatically illustrated in another draw- 
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SECTION THROUGH STIRLING AIR 
ENGINE (ABOUT 1840) 


ing, which shows the engine with the 

fer and working pistons set at 90 deg. 
to each other in four positions, reading from 
Ito IV, left to right. In I is shown the upward 
stroke of the working piston, which effects 
the compression of the cold air in the so-called 
cold space. In II the final upward move- 





ment of the working piston is taking place, 
with the transfer of the compressed, cold air, 
at small volume, from the cold space, through 
the cooler, regenerator, and heater to the hot 
space. This movement coincides with the 
first downward movement of the transfer 
piston. In III the expansion of the com- 
pressed air in the hot space takes place, 
coinciding with the downward working stroke 





PHILIPS SINGLE-CYCLE AIR ENGINE 


of the working piston. In IV, the upward 
stroke of the transfer piston is shown, which 
transfers the air at large volume from the hot 
space to the cold space, thus completing the 
cycle. 

On this page we reproduce a_ section 
of a Stirling engine of over one hundred years 
ago, from which some idea can be gained of the 
progress made. Thermodynamic and aero- 
dynamic problems had to be studied during 
the period of development and in 1946 the 
war being over, it became possible to use high 
heat-resisting and other special steels, produced 
in England and elsewhere, for gas turbine and 
jet engine work. These materials enabled 
the work done on the Philips engine to be 
carried still further. 

During our visit to Eindhoven, we saw 
Philips air engines working under laboratory 
conditions developing up_to 30 b.h-p.-when 
running at speeds up to 3000 r.p.m. 


Their easy starting and_ speed control 
ers demonstra The “innate reversiblity 
of thé air cycle was strikingly illustrated by 
the driving of a small Philips engine, with an 
electric motor, so that it functioned as a 
refrigerating machine, an ice-cap being formed 
on the heater cap. 

In what follows we propose to deal briefly 
with the early history of the air engine and then 
to pass to the first beginnings of the Philips 
engine. In a second article we shall describe 
in more detail some of the other engines which 
we were able to see at Eindhoven. 


Earty Arr ENGINE History 


The uir engine was first invented more than 
a century and a quarter ago. In our issue of 
December 14, 1917, we marked the centenary 
of the heat regenerator and the Stirling air 
engine by publishing for the first time the 
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Robert 
Stirling, D.D., for the heat regenerator and 


original specification of the Rev. 


air engine described in Letters Putent 
No. 4081, of 1816. For comparison with 
the Philips engine, particularly in the 


arrangement of the heater regenerator and 
cooler, we have chosen a later model of the 
Stirling engine, with improvements on the 
first engine. It was jointly patented by Dr. 
Robert Stirling and his brother, Mr. James 
Stirling, in Letters Patent No. 8652, of 1840. 
In this particular engine, as will be seen from 
the drawing, we have the displacer or transfer 
piston, with the cold space at the top of the 
transfer piston and the cooler and regenerator 
along side. The heating furnace is below the 
transfer piston and the working cylinder and 
piston are above. The piston rods of both 
cylinders were connected by parallel motions 
to a horizontal beam, which drove the engine 
crankshaft. In the engine illustrated, the 
cooler consisted of a nest of copper pipes 
tin bore, and jin outside diameter, with about 
1/,9in between the tube walls. Cold water was 
circulated within the tubes. The regenerator 
was made of plates of sheet iron about 3/,,in 
thick, which were kept apart a distance of 
1/,9in by means of ridges. The transfer piston was 
made of cast iron, and at its lower end it was 
lined with brick dust, which served as an 
insulating material. At the top of the vessel 
was a leather collar and oil seal to prevent any 
escape of air. The engine-driven air pump 
supplied air at a pressure of 150 lb per square 
inch to the air vessel, forming the working 
medium. 

When the transfer piston was raised to the top 
of its cylinder the air was forced down through 
the regenerator, where it took in heat and was 
raised to the higher temperature 7’. The 
increased pressure thus produced was trans- 
mitted through the medium of the air to 
working cylinder, thereby raising the working 
piston and doing useful work. 

On the descent of the transfer piston, heated 
air was forced out of the hot space above the 
heating surface, and passed through the 
rezenerator to the cold space above the transfer 
piston. The air left part of its heat, which 
was stored in the regenerator, and was further 
eooled in the cooler to the lower temperature 
T,. under constant volume conditions. Next 
the air was compressed by the downstroke 


Hot Space Heater 






/ 


hk 
za! 
SVAQsaayr ey 


Working ‘ 
Piston 


VIOPTI LOL TER EE TE 


\ 


“THE ENGINEER” 


SECTION THROUGH SINGLE-CYCLE PHILIPS 
ENGINE (ABOUT 1940) 


of the working piston and any heat of com- 
p-ession was absorbed by the cooler, the air 
r-maining at the constant lower temperature 
T,. Again the transfer piston was raised, 
and the working air at constant volume forced 
down through the regenerator, taking up the 
heat stored there, thus being raised to the 
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higher temperature 7’; in the hot space, where 
it again received heat from the furnace. From 
the foregoing it will be seen that in the 
Stirling engine the working medium, air, 

up and down through the regener- 
ator, which had the duty of alternately 
storing and restoring heat at the same tempera- 
ture as the air was being changed from the 
higher to the lower temperature. A number 
of engines on this principle were built and 
put to work. 

The air engine was later taken up by other 
British firms and for many years E. A. and H. 
Robinson and Co., of Manchester, made a small 
air engine for laboratory use. It was heated 
by coal or gas and was popular for many years, 
the last engines of this type being marketed 
by Norris Henty and Gardners, Ltd., of London 
and Manchester, about 1920. “ Other early 
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known to be the same as that of an engine 
working on the Carnot cycle. It should have 
been over 60 per cent. Professor Holst is 
reported to have remarked that with such a 
pronounced discrepancy between theory and 
practice, there was certainly something in 
the air engine. Research on the many problems 
involved was therefore immediately started 
under the personal guidance of H. Rinia. 
During the occupation of the Eindhoven 
works by the Germany Army, the firm was 
obliged to restrict its development work on the 
air engine to small laboratory engines in order 
that undue suspicion should not be aroused. 
Shortly before the liberation of Holland, one 
of the larger engine models was discovered 
by the Germans and a ‘‘ Spreng Kommando ” 
was brought to Eindhoven to remove it. Not 
only was the engine itself taken but along with 
































CYCLE OF AIR ENGINE 


air engines were made by Sir W. H. Bailey and 
Co., Ltd., of Salford, Manchester, and the Rider 
air engine, working on a modified Stirling cycle, 
was manufactured by Hayward-Tyler & Co., Ltd. 
In America, the Ericsson air engine was deve- 
loped and a set of engines for the ship “‘ Erics- 
son,” sometimes known as the “Caloric” 
on account of her propelling machinery, was 
built about 1852. These engines were four- 
cylinder units, with 14ft diameter cylinders 
running at 9 r.p.m. and developing about 300 
i.h.p. A fuel consumption of about 1-87 Ib 
of anthracite per i.h.p.-hr was reported. 
The ship had a gross tonnage of 1920 and a 
speed of about 12 knots, and she had 32ft 
diameter paddle wheels. After trying out two 
sets of air engines, she was finally equipped 
with steam machinery. 

As Professor William Robinson so well 
observed in his standard work, ‘“‘Gas and 
Petroleum Engines,” the principle of the air 
engine is good but the difficulties of external 
firing, arising from large and hot surfaces, 
heat transfer troubles, unsuitable regenerators, 
and the lack in those early days of heat- 
resisting metals, prevented the general adoption 
of this useful type of prime mover. 


Puities Earty Ain ENGINE WorK 


The attention of Philips was first drawn to 
the air engine in 1937, at which time the firm 


was feeling keenly the need of a small, simple 
and light engine, with no radio mterference 


devices, which could be applied tothe driving 
of small dynamos,-in~connection With Philips 
receiving and transmitting stations; in regions 
where there was no available electricity supply. 


it several cylinders of compressed Eindhoven 
air were also taken, probably under the mis- 
taken impression that these cylinders contained 
the new secret fuel. 
we understand, has yet been found, and it 
is assumed that it was destroyed by bombing 
or otherwise on its way to Germany. 


No trace of this engine, 


The first account of the research work carried 


out and some of the results attained was given 
in a communication by H. Rinia to a meeting 
of the Royal Netherlands Academy of Sciences, 
on January 26, 1946, who entitled his paper 
** New Possibilities for the Air Engine.” 


He stressed the importance of the function 


of the regenerator, because the quantities of 
heat interchanged in it were about three times 
as large as the heat which had to be supplied 
for the actual working process. If there were 
no regenerator, the efficiency of the engine 
would by reduced by 75 per cent. 
ideal regenerator, the efficiency of the air cycle 
was I—T./T,; where T; and 7, were the 
respective absolute temperatures of the cold 
and hot spaces, assuming ideal heat exchange 
and an ideal working medium. 
temperature of 900 deg. Cent. Abs., and a low 
temperature of 340 deg. Cent. Abs., a 62 per 
cent efficiency was possible. 
tice, 
did not take place isothermally, and also with 

the small compression ratio in most engines, 

say 1:2 or 2-5, there was a loss of about 

10 per cent in efficiency, giving a net figure of ° 
about 56 per cent. 
been met with in the early engines arose from 
an unsuitable temperature 
factory heat transfer, the use of large machines 


With an 


With a high 


In actual prac- 


however, compression and expansion 


The difficulties which had 


ratio, unsatis- 


Among the various prime movers suggested with low mechanical efficiencies, and large 


for investigation by the research staff of the 
laboratory was the Stirling air engine, which 
at that time was only to be obtained in small 
models of various makes. Typical engines 
were, however, obtained, and were sent to 
the laboratory for testing and report. 

At that time the work of the Physical 
Research Laboratory at 
directed by Professor G. Holst, who has since 
been succeeded by H. Rinia, the present 
director. Tests made with the small air engines 


heat losses, inadequate regeneration, and in 
many cases no regeneration. It was now pos- 
sible to design heaters and coolers of small 
volume, which at high engine speeds performed 
their functions satisfactorily without involving 
flow resistances that were too high. 
aspect of the design had proved to be important 
Eindhoven was as it tended to reduce the clearance space 
which adversely affected compression ratio 
and engine output. 
regenerators with efficiencies of 95 per cent. 


This 


It was possible to produce 


soon showed that the overall efficiency was The work produced by an engine was propor- 
less than 1 per cent, a figure which was in 
striking contrast to the theoretical efficiency 


tional to the speed and the mean effective 
pressure, and both these factors had to be high 
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in order that a specific output of power, corres. 
ponding to that of an internal combustion 
engine could be realised. It was also very 
necessary to keep the heat conduction and 
radiation losses low. Thanks to the work 
done and the improvements made, it had been 
possible to construct air engines running at 
speeds up to 3000 r.p.m., with mean effective 
pressures of ten atmospheres, and even higher, 
which were shown, he said, to have an efficiency 
and an overall output equal to diese; 
engines and exceeding petrol engines of 
corresponding power. 


(To be continued) 


en 


Atomic Physics 


On Thursday of last week we were invited 
to attend a private showing of a film entitled 
‘* Atomic Physics,” which has been produced 
by G-B Instructional, Ltd., for the J. Arthur 
Rank Organisation, Ltd. The film is in five 
parts and runs for about eighty minutes. It 
is a serious attempt to present the main facts 
of nuclear physics in the historical order of 
their discovery. The temptation to sensational. 
ise the subject has been resisted. That fact 


will doubtlessly reduce its appeal to the. 


ordinary cinema-goer, but from the scientific 
standpoint it gains immeasurably by the 
omission of the emotional element. ‘The 
educational value of the film has been increased 
by the inclusion in it of scenes in which we see 
and hear Lord Rutherford and Sir Joseph 
Thomson giving addresses on nuclear physics— 
recorded before their deaths. ‘There are also 
interviews with Einstein, Dr. Cockcroft and 
Professor Frisch. Much of the apparatus 
shown in the film is the original equipment 
used by the pioneer workers. We particularly 
admired the ingenious manner in which straight 
photography was merged imperceptibly into 
animated diagrams. One moment we would 
be looking at an actual photograph of some 
complicated piece of experimental equipment. 
Then, almost without realising it, we would 
see it fading away and being replaced by a 
diagram of its essential elements, in which 
representations of the atoms, electrons and 
so forth followed their appointed courses. 
The writing and direction of the film were in 
the hands of Mr. Derek Mayne, who also speaks 
the commentary. Many scientists and scientific 
bodies gave their assistance in the preparation 
of the film, including Professor G. I. Finch, 
Dr. Cockcroft, Professor Peierls, Professor 
Frisch, the Royal Society, the Royal Institution 
the Cavendish Laboratory, the Science Museum, 
and the Atomic Scientists’ Association. 


——_—_—@——___—— 


Standard Engineering Courses 


A MEETING of considerable significance 
to the engineering profession in Canada was 
held recently in Montreal, when the Engineers’ 
Council for Professional Development, an inter- 
national body, convened for the first time in 
this country. Standardisation of the engineer- 
ing curricula in certain universities and the 
obtaining of wider recognition of the contri- 
bution being made to social progress by the 
engineering profession as a whole were some 
of the problems inquired into. Mr. C. R. Young, 
Dean of the Faculty of Applied Science and 
Engineering at Toronto University, urged that 
faculties and colleges of engineering should 
revise sharply upward their general educational 
requirements for admission. He advocated 
that engineering organisations should carry 
still further their efforts to produce ‘“ broadly 
educated men” instead of ‘‘ human problem- 
solving machines.” The council’s chairman is 
Mr. J. W. Parker, president and general manager 
of the Detroit Edison Company and chairman 
of the industrial advisory group of the United 
States Atomic Energy Commission. A signl- 
ficant accomplishment of the council has been 
the system it has evolved for accrediting the 
curricula of the American Engineering Colleges. 
The council and its committees include the 
leading educationalists and practising eng! 
neers in Canada and the United States. 
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Acceptance Standards in Radiographic 
Examination of Castings and Welds 


E publish herewith a brief report of the 

discussion on ‘‘ Acceptance Standards in 
Relation to the Radiographic Examination of 
Castings and Welds,” which took place at a 
meeting of the Industrial Radiology Group of 
the Institute of Physics in London, on November 
sth last. 

Introducing the opening speakers in the dis 
cussion, Mr. W. J. Wiltshire, G.M., Chairman of 
the Group, commented that this highly contro- 
yersial subject was of major importance to all 
concerned with industrial radiology. Those 
called upon to assess the quality of a casting or 
weld from its radiograph had a high responsi- 
bility. Should they base their judgment solely 
on their own experience and thus run the risk 
of taking up a dictatorial attitude, or should 
they be guided in their assessment hy agreed 
standards ? At present there were diverse 
opinions concerning the wisdom of providing 
acceptance standards. Attempts had been 
made to set up acceptance standards by some 
bodies, but their validity was constantly in 
question. 

Captain (E) J. G. C. Given, R.N. (Engineer-in- 
Chief's Department, Admiralty), spoke of the 
user/purchaser objectives of providing a pro- 
duct giving satisfactory service and of maintain- 
ing and improving the quality so that the 
designer could take full advantage of improve- 
ments in production. In setting up acceptance 
standards for the radiography of welded 
pressure vessels the Engineer-in-Chief’s Depart- 
ment had found it necessary to set up a code of 
radiographic technique without which the 
acceptance standards would have been value- 
less. These standards had proved entirely satis- 
factory and had not impeded production. The 
X-ray inspection of castings involved more 
serious problems. Control over the radio- 
graphic technique was provided by a general 
specification which also laid down what regions 
must be radiographed. However, it was not 
possible to lay down general acceptance 
standards, since these varied with each type of 
casting. Cracks and tears were considered 
unacceptable, but even porosity might be 
important if it created any likelihood of leakage. 
Butt welds in pipes involved even more com- 
plexities, partly due to the difficulties in making 
radiographs of pipes in situ and the possibility 
of testing the welds by other means ynder 
service conditions with an accelerated time 
factor should be considered. Summing up, 
Captain Given considered that every specifica- 
tion for radiographic inspection should define 
(a) the technique, (6) the number and position 
of points to be inspected and (c) what defects 
are acceptable. The last two factors should be 
fixed in collaboration with the radiologist, the 
designer and the producer, and he stressed the 
importance of such co-operation. Radiographs 
showing acceptance standards were valuable in 
training inspectors, but they should not form an 
integral part of the specification. 

Speaking of welding, Dr. H. Harris (Babcock 
and Wilcox, Ltd!) explained that the present 
high standard of welding in Class I pressure 
vessels was due to the efforts of the manu- 
facturers who had insisted on X-ray inspection 
as a routine operation from the time when 
welded boiler drums were first introduced. 

Turning to butt welds in pipes, Dr. Harris 
claimed thit, if properly made, first-class joints 
could be achieved, independent of whether flash 
butt, gas or electric welding was used. What 
was desired was greater reliance in the manu- 
facturer of repute who had the facilities and 
the willingness to devote time and energy to 
solving the problems that arise. 

In the unavoidable absence of Dr. R. Hunter 
(Clyde Alloy Steel Company, Ltd.) his contri- 
bution was read. He considered radiography 
by X-rays or gamma-rays as the only satis- 
factory method of detecting internal defects 
and one which would become indispensable to 


all foundries producing high-duty castings. 
Radiography was equally useful in developing 
foundry technique, in inspection and in checking 


the soundness of repairs in defective castings. 


Acceptance standards were very attractive from 
the viewpoint of the customer or inspector. 
However, in view of the many radiographic 
factors controlling detection of defects, radio- 
graphic technique must be standardised before 
any useful acceptance standards could be 
defined. Any such control of technique 
must be decided in relation to the 
economic factors involved. A further objection 
to standardisation in any form was the resulting 
tendency to stultify future experimental and 
development work. In the face of these 
objections, Dr. Hunter proposed that the inter- 
pretation of radiographs should be carried out 
only by thoroughly trained and experienced 
radiologists, who should, when necessary, 
collaborate closely with the designer in deciding 
what defects are tolerable. 

Mr. H. N. Pemberton (Lloyd’s Register of 
Shipping) sympathised with Dr. Harris’s appeal 
for freedom for, and faith in, the manufacturer. 
Unfortunately, all firms did not attain the same 
high quality standard. It was necessary to use 
radiography intelligently and to recognise 
its limitations. He thought it better not to 
use radiography as an inspection procedure in 
cases where the results might be misleading. 
He suggested that it was of little use trying to 
co-ordinate radiographic standards for porosity 
with the tensile strength of small specimens. 
In the main the evaluation of radiographic 
evidence must rest with trained inspectors and 
radiographers. 

Mr. A. H. Goodger (National Boiler and 
General Insurance Company, Ltd.) found him- 
self in agreement with most of what had been 
said by previous speakers, but he thought it 
worth stressing that an interpreter must have a 
thorough knowledge of all types of defects 
which might occur. The setting-up of accept- 
ance standards depended on the nature of the 
work being inspected. Cracks in welds and lack 
of fusion were obviously intolerable, but it was 
impossible to be so sweeping when discussing 
porosity. It was of little use trying to evaluate 
the importance of porosity from results on small 
test pieces. The setting-up of an acceptance 
code for castings was far more difficult ; in ten 
years’ experience as a foundry manager he had 
never seen large castings which could be con- 
sidered entirely free from defects. 

Whether all the welds in a vessel or pipe line, 
or only a proportion should be inspected 
depended on circumstances, but it was note- 
worthy that the Swiss, Russians, and during the 
war the Germans, radiographed only occasional 
portions of welds. One difficulty in interpre- 
tation was to assess the dimensions of the 
defects from the radiographic image. Mr. 
Goodger had found a test block with slots of 
known depth, radiographed in steps to give 
different background densities, very valuable 
for this purpose. 

Mr. C. Croxson (A.R.D., Ministry of Supply) 
said that he could not agree that X-ray inspec- 
tion would not reveal first-order defects in pipe 
welds. It depended to a great extent on radio- 
graphic technique. He differed also from Mr. 
Pemberton’s suggestion that there was no link 
between radiographic findings and mechanical 
strength. Investigations had been made on 
this problem, particularly in Germany, although 
admittedly they were very incomplete and 
needed extending. As regards radiography, 
the standard of technique should be 
sufficiently high to reveal all unacceptable 
defects. Existing boiler codes, almost without 
exception, paid very little attention to the 
standard of radiography, and their success in 
practice lay rather in the efficiency and integrity 
of those who had to use them. There was an 
urgent need for some really adequate means of 
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estimating radiographic sensitivity. In the 
absence of such a device radiographic technique 
must be specified, and the highest standard 
economically attainable should be demanded 
whatever the class or grade of welding. The 
assessment of the importance of the defects 
revealed should depend on their correlation 
with the resulting loss in mechanical strength. 
Investigations had mostly been made with 
metallurgical test pieces in which any defects 
would have a much greater effect than in a 
welded seam. Even with more complete 
information, however, it would be well nigh 
impossible to forecast the effect of a random 
distribution of defects as revealed radio- 
graphicaily. It was not surprising, in the 
circumstances, to find that existing acceptance 
standards varied widely, and a uniform code 
was obviously preferable to the present diversity 
of acceptance standards. 

Mr. H. J. Curnow (A.I.D., Ministry of Supply) 
regretted that there had been no mention of the 
metallurgists’ part in deciding upon acceptable 
defects. It was not the radiologist’s job to 
decide on the importance of defects. The metal- 
lurgists, engineers and inspectors were the ones 
to make this decision and proper valuation 
should be given to other tests. Ideally, radio- 
graphy should be used to ensure that the 
casting technique would yield sound products, 
after which 100 per cent inspection might be 
relaxed. 

Despite the fact that some considered 
Class A weld standards too high, Mr. J. Thom 
(Admiralty, Engineer-in-Chief’s Department) 
justified the standards on the ground that they 
demanded a consistently high standard of work- 
manship. These standards had proved satis- 
factory and economic, but it had not been 
found possible to define acceptable standards 
with any degree of satisfaction. - His Depart- 
ment had endeavoured to fix standards for 
pipe welds, but these had been abandoned when 
it was found that it was impossible to attain 
these standards in practice. For this reason he 
had been surprised at the high standards set 
for pipe welds by the insurance companies. 

Mr. G. M. Michie (David Brown Foundries 
Company) explained that the need for accept- 
ance standards arose since radiography revealed 
not only defects of importance, but also those of 
little importance so far as strength was con- 
cerned. The importance of defects in castings 
depended on numerous factors, and the position 
as well as the nature of unacceptable defects 
would have to be specified. A further aspect 
was whether the standards should apply to 
radiographs made before or after machining. 
In illustration of this, Mr. Michie showed radio- 
graphs of a casting before and after machining, 
and only in the latter case were the shrinkage 
defects evident. He thought that, if standards 
were fixed, they should be restricted to each 
type of casting and should be decided with 
reference to the first castings produced. 

Dr. L. Mullins (Kodak Ltd.) regretted that 
there had been no mention of terminology in the 
discussion. He thought that the-first step in 
setting up any code of acceptance was to define 
the terms used. There was considerable loose- 
ness in the present terminology ; for example, 
the conflicting terms “adherence,” “ non- 
adherence ’’ and “lack of fusion ”’ were all 
used to describe the same defect. Fortunately, 
this confusing situation was being clarified by 
the British Standards Institution and the 
Industrial Radiology Group, and he was 
hopeful of the early publication of a standard 
terminology for weld radiography. He con- 
sidered that the sensitivity for fault detection 
should be related to the metal thickness 
instead of fixed at a uniform value of 2 per cent 
for all thicknesses. It was relatively easy to 
obtain superior sensitivity to 2 per cent for 
steel sections below l}in. . He appealed for a 
wider use of the phrase “radiographic approval” 
instead of merely indicating that work should be 
** X-rayed.” 

Captain J. G. C. Given replied to the dis- 
cussion, and Mr. Wiltshire, in the chair, 
summing up, said that the very lively discussion 
had provided ample material for further debate, 
and he was sure that the points raised would 
receive consideration by the Industrial Radio- 
logy Group. 
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The College of Aeronautics, Cranfield 


N Monday of this week, December 8th, the 


Minister of Education, Mr. George Tomlin- 
son, and members of the Board of Governors 
paid a visit of inspection to the recently estab- 
lished College of Aeronautics at Cranfield, 
Bedfordshire. The College opened on October 
15th last year, and has now begun its second 
session of work. 

As the result of an official suggestion some 
while ago by the then Minister of Aircraft 
Production, Sir Stafford Cripps, the College 
has been established by the Government to 
provide a high-grade engineering, technical 
and scientific training of a post-graduate 
nature in aeronautics to fit students for leader- 
ship in the aircraft industry, civil aviation, 
education and research. At present only a 
two-year course is in operation. Many of the 
students have a university degree before entry, 
but its possession is not an essential condition 
of entry. Later it is the intention to provide 
shorter courses for specialists and to establish 
refresher courses. 

The College is situated at Cranfield, about 
10 miles south-west of Bedford, and is for- 
tunate in many respects in having taken over 
very fine existing buildings of the Cranfield 
Royal Air Force station. Although these 
buildings/are admirable from the point of view 
of providing lecture rooms, laboratories, hangars 
and aefodrome facilities, it has been found 
difficult» to provide accommodation of the 
high standard, which has been set, for more than 
about ‘100 students at present. When further 
aceommodation can be provided it is hoped to 
increase the number of students to three or 
four times the present figure. In this connection 
it should be noted that students are normally 
resident in the College and are allotted a study- 
bedroom each. Importance is attached to the 
encouragement of cultural, social and athletic 
activities, and very good facilities in the form 
of a library, common rooms and playing fields 
are available. 


THe Two-YEArR COURSE 


Students are admitted by a Board of Entrance 
which bases its decision on an examina- 
tion of the candidates record, supple- 
mented, if necessary, by an interview, and on 
the vacancies available. As already noted, the 
students must be of university graduate 
standard, but the actual possession of a degree 
is not obligatory. While practical engineering 
experience is a desirable qualification, for 
entry, this again is not obligatory, for the policy 
is that the Board of Entrance shall base its 
decision entirely on its estimate of the candi- 
date’s ability to profit from the course. 

Normally, all students take the same first- 
year course, but those with unusual qualifica- 
tions may receive special treatment. This 
course is intended to give a broad basis for 
future specialisation. Since some students 
may have little or no knowledge of aeronautical 
_ matters, aerodynamics and the aeronautical 

ts of structures, engines and design are 
taught right from the beginning. 

In the sevond year the students specialise 
in accordance with their needs, but to avoid 
the multiplication of courses instruction is as 
far as possible directed to the studies of aero- 
dynamics, structures or power plants. In this 
year students are introduced to research 
methods by participating in researches con- 
ducted by the staff. A diploma is granted to 
students who have satisfactorily completed 
the course. 

In general, students’ time is not filled by 
organised instruction ; they are encouraged to 
think and read independently and to make full 
use of the excellent library. Practical work 
in laboratcries and wind tunnels has a -con- 
spicuous place in the course, and students in 
both years may take part in flight experiments. 


Those who are fit are encouraged to learn to fly. 


DEPARTMENTS OF THE COLLEGE 


There are three main departments, dealing 
respectively with aerodynamics, aircraft design 
and aircraft propulsion, but ancillary subjects, 
such as applied mathematics, physics, elec- 
tronics and metallurgy are separately provided 
for, so as to make the teaching in the primary 
subjects as fully effective as possible. 

For this work the equipment in the various 
laboratories is as comprehensive as is possible 
in these days of limited supplies. The College 
has been fortunate in securing some first-rate 
German research and laboratory equipment, and 
examples of all manner of German design in 
the form of complete aircraft and propulsion 
units are available. Together with the British 
equipment which is now coming forward, work 
has gone forward in installing a comprehensive 
set of laboratories. In this connection it may 
be noted that difficulties of obtaining all that 
is requisite and lack of labour for its installation 
did not prevent the College from starting its 
work last year. It was thought better to start 
at an early date, even at the expense of some 
lack of facilities. 

Teaching in the Department of Aerodynamics 
aims first at the provision of basic knowledge 
of fluid flow, which lies at the root of all aero- 
dynamic phenomena. Except perhaps in the 
ease of special students no attempt is made to 
go deeply into the complex theory and mathe- 
matics of the subject, but the phenomena are 
explained in the simplest possible physical 
way so that all students may feel that they have 
acquired the power to think logically and 
correctly about any problems of applied aero- 
dynamics which they subsequently meet. On 
this foundation is added more detailed know- 
ledge of the aerodynamic behaviour of aircraft 
and their component parts. The more funda- 
mental subjects, such as the aerodynamic 
design of wings and streamline bodies, are 
studied at length, and lead up to recent advances 
in these fields and to an indication of what 
future advances are likely to come from research 
now in hand. Special attention is given to 
the effects of compressibility of air. Aero- 
dynamic effects in non-steady motion are 
described and lead to a general exposition of 
the problem of aero-elastic distortion and 
flutter. The design and use of the wind tunnel 
as a means of investigating most of the above 
phenomena in the laboratory are studied at 
some length, and the methods used to cor- 
roborate and extend wind tunnel data by 
means of measurements made in flight are 
explained. Students are given opportunities 
to carry out both wind tunnel and flight tests 
themselves, so that they may have direct 
experience of their practical significance of 
what they have learnt in the lecture room. 

In the Department of Aircraft Design it is 
intended to give a thorough and complete 
knowledge of the design and strength of aircraft 
structures. Students with some previous 
contact with industry obviously have great 
advantages in this section of the College. The 
basic ideas underlying the strength and rigidity 
of structures are elaborated, and lead to a study 
of the way in which these principles are applied 
to the wide range of structural problems that 
are met in aircraft design. The use of aero- 
dynamic data in determining the loads experi- 
enced by aircraft in steady flight and in 
manceuvres are explained, and the bearing of 
such data on the detail design of the aircraft 
structure considered. In the laboratories 
students are able to study the properties of 
materials and to experiment with actual struc- 
tures such as wings and fuselages so as to see 
for themselves how the strength calculations 
made in the design office are borne out in 
practice. They will also be introduced to 


modern techniques of stress measurement in 
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flight as a further check on the effectiveness 
of the design process. 

The aim of the Department of Aircraf, 
Propulsion is to teach the principles on which 
aircraft propulsion units work. The genera] 

rinciples of thermodynamics form the basis 
or further study. The reciprocating engine, 
in its various forms, is studied in some detail, 
and the principles of its design and operation 
fully explained. Still greater importance jg 
attached to the gas turbine and jet propulsion, 
The design of the gas turbine, with its associated 
problems of air flow and combustion, are fully 
studied together with its use in aircraft, cither 
in association with a jet or a propeller. The 
use of jet-propulsion devices without rotating 
parts and of various forms of rocket for pro. 
pulsion at very high speeds of flight are also 
studied. Students are able to experiment in 
the laboratories with actual engines of different 
types, so as to learn their characteristics by 
experience. " 

The Principal of the College is Mr. E. F. Relf, 
C.B.E., A.R.C.S., F.R.Ae.S., F.R.S. He is 
assisted by a teaching staff of about 120, 
including Professor W. J. Duncan, D.Sc. 
A.M.I.Mech.E., F.R.Ae.S., as Professor of 
Aerodynamics, and Professor R. L. Lickley, 
B.Sc., D.I.C., F.R.Ae.S., as Professor of Aircraft 
Design. 





Steel Distribution 


In the early part of 1940 the Government 
introduced, through the Iron and Steel Control, 
a scheme for the allocation and distribution 
of steel, which was specially suited to meet the 
demands of war. By that scheme, supplies of 
steel were allocated, on a quarterly basis, to 
Government Departments, which in tum 
apportioned the steel to the various consumers 
working under their direction. This method 
of distribution was operated by- the use of 
the ‘‘M” form, which permitted a consumer 
to acquire a specified quantity of steel which 
could in part be allocated to a sub-contractor, 
If a supplier was unable to complete delivery 
of steel authorised in a particular period, 
the “‘ M ” form remained valid in the succeeding 
period. 

This, briefly, is the scheme by which steel 
has been distributed to industry during the 
past seven years. A few minor modifications 
have been made, particularly with regard to 
export requirements in the post-war period, 
but in the transition from war to peace produc- 
tion, industry has obtained its finished steel 
by the use of the ‘‘M” form system. One 
result, brought about mainly by the ever. 
growing demand for steel for civilian produc- 
tion, has been the piling up of orders held by 
steel makers and suppliers, and in recent months 
it has been realised that the existing distribu- 
tion scheme required revision to make it better 
suited to peacetime conditions. 

A committee, under the chairmanship of 
Mr. H. A. Marquand, the Paymaster-General, 
was set up in September to examine the 
position and to make proposals for an improved 
steel distribution scheme. The committee 
included Sir John Duncanson, of the British 
Iron and Steel Federation, Mr. C. K. F. Hague, 
of Babcock and Wilcox, Ltd., who was nomi- 
nated by the Federation of British Industries; 
Sir Mark Hodgson, representing the Trades 
Union Congress, and officials of the Central 
Economic Planning Staff, the Ministry of 
Supply and the Iron and Steel Board. 

At a meeting of the National Production 
Advisory Council on Friday last, Mr. Marquand 
presented details of the scheme which has 
been worked out by this committee. He said 
that it was essential, if industry was to reach 
the targets agreed with the Government, that 
steel distribution should conform to the pattern 
imposed by those targets, and it was therefore 
necessary to get rid of the accumulation of 
past orders, some of which were for purposes 
not now permissible. To do that, it was 
proposed to replace the existing ‘‘M”’ form 
for steel—other than sheets and tinplate— 
by @ new Iron and Steel Authorisation, and to 
provide that as from March 31, 1948, all the 
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old “ M” forms were cancelled and all orders 

ed under them would be similarly cancelled 
unless validated in advanco by one of the new 
authorisations, which would be issued early 
jn January. During the first quarter of 1948, 
industry would be able to select which orders, 
old, currently placed, or entirely new, it chose 
to revalidate to use up its allocation. The 
rest would disappear, and with them the con- 
gestion on steelmakers’ books. As to the work- 
ing of the scheme itself, Mr. Marquand said 
that the committee had felt obliged to reject 
suggestions for checking orders placed against 
authorisations, which would involve the use 
of more forms and more clerical staff, and it 
would be necessary to rely, as hitherto, on the 
co-operation and goodwill, of industry. As 
to sub-contractors, Mr. Marquand pointed out 
that the original system had been progressively 
modified so that, where convenient, makers 
of components and common service products 
had been given direct bulk allocations of steel. 
It was proposed to extend, as rapidly as prac- 
ticable, that system of bulk authorisation 
except where it would have real disadvantages. 
The aim would be gradually in this way to 
limit sub-authorisation to the hard core of 
cases where there were sound practical reasons 
for retaining it. Where bulk authorisation 
arrangements were in force they would con- 
tinue, and there was no question of disturbing 
any negotiations for bulk authorisation which 
were now proceeding. 

With regard to machinery for eliminating 
arrears of orders on steelmakers’ books, Mr. 
Marquand atated that industry in the main 
had already been given its authorisations on 
“M” forms for a substantial part of its steel 
requirements in the second quarter of 1948, 
together with some forward authorisation in 
appropriate cases for later periods. New forms 
were now being printed and at the beginning 
of January Government Departments would 
issue to all their consumers fresh authorisations 
on the new form for their whole allocations 
for the second quarter, and any forward 
authorisations for later quarters. These would 
replace the existing ““M” forms as from 
March 31st, at which date all existing ‘‘M ” 
forms would lapse, and outstanding orders 
placed thereunder would be cancelled unless 
revalidated by the consumer in writing under 
his new authorisation. Firms receiving direct 
authorisations should, therefore, as soon as 
they knew their allocations for the second 
quarter of 1948, start to review their order 
books, with a view to seeing what orders for 
steel would probably be undelivered at March 
3lst. They should then work out a programme 
of deliveries desired for the purposes of their 
total second quarter and any forward authori- 
sations, made up of past undelivered orders, 
orders already placed for the second period 
or later periods, or entirely new orders, in 
whatever combination they chose. As soon 
as practicable, they should validate the orders 
for this programme under their new authori- 
sations in order that steelmakers might know 
where they stood and frame their production 
programmes accordingly. 


Mr. Marquand went on to explain that the 
result of the review suggested might leave 
firms with orders on their steel suppliers’ books 
at March 31st which could not be covered under 
their second quarter’s allocation. To the 
extent that these were still required, and firms 
had forward authorisations available under 
the new form, they would be able to cover them 
for delivery in the later quarters by means of 
the appropriate authorisation. If firms had 
not sufficient forward authorisations, the 
balance af orders left at the end of March 
must lapse. Some time in February, however, 
Departments would be issuing the balance of 
their allocations for the third quarter of 1948, 
which should give consumers a helpful margin 
in dealing with the problem. It was empha- 
sised that, since deliveries could not exceed 
steel supplies on which current allocations 
were based, firms could revalidate old orders 
or place new ones only up to the total of their 
new authorisations, and it would be useless 
to apply to Departments for authority to 
revalidate any orders “left over.” 
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To watch over and assist industry in operat- 
ing the scheme, Mr. Marquand announced 
that it was proposed to appoint a few officials 
who, it was hoped, would be able to give valu- 
able help and guidance. These officers would 
be stationed in the different regions and would 
travel around on their duties. Furthermore, 
detailed instructions would shortly be circu- 
lated to industry concerning the operation 
of the scheme and the arrangements for elimi- 
nating the arrears of orders. 

a 


The French Strikes 


(From our French Cor esp ndent) 


THE French strikes have had serious reper- 
cussions on coal production. Output had been 
rising and was expected to average 180,000 
tons daily when the strikes started. Now the 
year’s production is expected to be lower than 
last year’s. 

In a broadcast speech, Monsieur Lacoste, 
Minister of Industry and Commerce, estimated 
that each day of the strike was costing the 
country 150,000 tons of coal, and in five days 
the total requirements of the Paris population 
was lost. It would be impossible to make this 
up later by increased output, or by calling on 
stocks, which were now almost nil. It was 
expected that electricity plants would have to 
start closing down, and not only the Paris 
region would be deprived of heat and light, 
but also the regions which received from Paris 
about one-tenth of the power produced. Two 
important plants, Saint-Ouen and Gennevilliers, 
had already stopped. 

The gas position was slightly better, although 
pressure was very low. It was expecied that 
Paris could continue to count on gas supplies 
at any rate until Christmas, because ordinary 
coal was used for this purpose. Some plants in 
the north, however, which depended on supplies 
from mining or steel plants now on strike, had 
already had to close down. The strikes in the 
Nord and Pas-de-Calais mines had already 
stopped gas supplies for the Noyelles-Godault 
lead factory, for example, and work had stopped 
completely in other sectors. 

The Minister of Transport, Monsieur Pineau, 
recently stated that owing to the strikes of 
dockers and railway workers, about 100 ships 
have been immobilised, costing about 15 million 
francs in supplementary expenses. In addition, 
perishable food was being held up and 150,000 
dollars expenses were payable daily for 150 
cargoes of coal from the United States. Not 
only was 600,000 tons of coal immobilised when 
it was sorely needed by French plants, but there 
was even a danger that the coal would be dis- 
charged elsewhere when the statutory period 
had expired. 

The miners’ claims include a demand of 
10,800 francs monthly as a minimum; an 
immediate indemnity of 1500 francs ; a demand 
that salaries shall be revised every three months 
so as to take into consideration the rise in the 
cost of living; the institution at once of 
collective bargaining; the immediate annul- 
ment of the revocation of Leon Delfosse as 
administrator of Charbonnages de France ; 
and a demand that bonuses and overtime should 
be exempt from income tax. 

Most steel plants have had to close down 
owing to the strikes, and in many cases strike 
action came so suddenly that it was not always 
possible to take the security measures necessary. 
For example, blast-furnaces should be given at 
least one day to be extinguished. and it may 
be due to lack of this precaution that several 
accidents have taken place, including the 
explosion of a blast-furnace at Denain-Anzin. 

Although there were no victims on this occasion, 
serious damage was sustained and will result 
in the furnace being out of commission for 
some time. Luckily it will still be possible 
to maintain production because the company 
concerned has only two blast-furnaces in use 
and can always light one of the two or three 
blast-furnaces in good condition which are held 
in reserve. 

[At the time of going to press we learn that the 
strikes have been called off in consequence of an 
order issued by the leaders of the Communist 
section of the C.G.T.—Eb. THe E.] 









Technical Reports 


The Application of Electro-Osmosis to Practical 
Problems in Foundations and Earthwork.—H.M.S.0., 
Kingsway, London, W.C.2, price lld. post free. 

This report has been prepared at the Building 
Research Station, D.S.1.R., and deals with work 
undertaken mainly in Germany during the war on 
the electrical drainage of fine-grained, water- 
logged soils for stabilising excavations and cuts. 
A laboratory investigation of electro-osmosis in 
soils is now being carried out at the B.R.S., in 
order to supply an adequate theoretical background 
for the application of the method to particular 
practical problems. This work will form the basis 
of a further report. 

The action of electro-osmosis consists in a forced 
movement of the water in fine soils from one elec- 
trode sunk in the ground to another. The negative 
electrode is designed as a drainage well and the 
moisture is compelled to flow into it so that it can 
then be pumped out. In the report various prac- 
tical applications are described, such as a railway 
cutting, bridge foundations, a U-boat pen at 
Trondjhem and a tunnel. 

The method is particularly applicable to soils of 
the silt type, which cannot be treated by normal 
ground water-lowering methods and which are 
difficult to deal with in excavations because of their 
tendency to flow even on flat slopes. Experience 
has shown that the application of electro-osmosis 
is both economic and effective with silt soils. 

It is noted that, on the one hand, the possibilities 
of electrical drainage are often over-estimated and - 
that, on the other hand, the importance of the 
method is sometimes belittled. It is not intended 
for or suited to the extensive removal of moisture 
from large masses of soil, since this entails an 
uneconomically high consumption of current. The 
amount of water removed is not a measure for the 
usefulness of the method. What is important is 
that, by proper placing of the electrodes, the flow 
of the water is directed away from the face of the 
cut. 

The possibility of decreasing the earth pressure 
behind sheet piling is discussed, and a note on the 
cost is also included. For large excavations an 
energy of between 0-4kW and 1-0kWh per cubic 
metre of material excavated has been found to be 
required. For a very small excavation the energy 
amounted to about 10kwh per cubic metre. 





Argonarc Welding : Special Report No. LM3/28.— 
The British Welding Research Association, 29, Park 
Crescent, London, W.1. Price 7s. 6d. 

The publication contains the following four 
papers on Argonare welding presented to the LM3 
Committee of the British Welding Research Asso- 
ciation on the Fusion Welding of Magnesium-Rich 
Alloys :— 

(1) “‘ Argonare Welding of Magnesium-Rich 
Alloys,” by R. E. Doré, L. C. Percival and R. R. 
Silliphant. 

(2) ‘‘ Argonare Welding of Magnesium Alloys at 
High Duty Alloys, Ltd.,” by E. J. Grimwood. 

(3) ‘“‘Some Notes on an Investigation of the 
Hand Method of Argonare Welding as Applied to 
Magnesium-Base Alloys,” by F. A. Fox. 

(4) ‘“‘ Argonare Welding of Magnesium Alloys at 
Metropolitan-Vickers Electrical Company, Ltd.,” 
by I. H. Hogg. 

There is also an appendix illustrating types of 
welded joint which it is now possible to make as a 
result of the Argonare technique. The three papers 
by Grimwood, Fox and Hogg summarise the results 
of early experimental work on the Argonare welding 
process using equipment which wa; initially designed 
for welding with a helium-shielded are. The first 
paper by Doré, Percival and Silliphant describes 
a series of later investigations on Argonare welding 
carried out during the past four years and gives 
data of the welding technique, including the use of 
high-frequency current for stabilising the arc. The 
work is mainly related to magnesium alloys, but 
metals other than magnesium, including stainless 
steel, are also dealt with. 





Radio Interference in Ships: Tests on R.M.S. 
‘** Aquitania.” By S. F. Pearce, B.Se., A. Inst. P. 
Report Ref. M/T89. The British Electrical and 
Allied Industries Research Association. 

Tests on the R.M.S. “ Aquitania”’ support the 
conclusions deduced from tests on smaller vessels 
(see Ref. M/T87) and further stress the importance 
of the rating and type of wiring employed. 

Evidence that the interfering fields are pre- 
dominantly electric is given by the lower suscepti- 
bility of the D.F. aerials. The standard of sup- 
pression proposed for marine installations has been 
foulhd adequate even for the most adverse conditions 
obtaining on this vessel. 
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THE RENAISSANCE OF THE STIRLING 


AIR ENGINE 


STUDENTS of heat engines have, for up- 
wards of a century, been familiar with the 
air motor. Indeed, such machines can be 
traced, in primitive form, to the very dawn 
of mechanical engineering science, which, 
after all, is of no great relative antiquity. 
In what may be called modern times, the 
first practical suggestions date back to 
about the middle of the 18th century. 
It is not commonly known that the idea of 
operating the Newcomen steam engine as 
a hot air engine was disclosed nearly ten 
years before the date of James Watt’s first 
steam engine patent. The inventor was 
Henry Wood, a Shropshire man, who received 
on May 25, 1759, grant of a patent for 
operating an atmospheric steam engine 
“on the principle of hot or rarefied air, 
produced by the air passing either through 
fire or through red hot pipes . . . or by any 
other way heated or rarefied.” Wood men- 
tions the use of “‘ bellows or small cylinders ” 
for forcing the air through any heating bodies 
and so filling the cylinder “ with hot air, 
which must be condensed with cold to pro- 
duce a vacuum.” He further describes 
(for the first time) the use of an air pump 
for pumping out the “condensed air.” 
The pump was to be worked “ by motion 
of the engine or any other way.” It is this 


air pump which has generally been referred 
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to in any mention made of Wood ; and in- 
deed, Watt was accused—by Joseph Bramah 
—of appropriating Wood’s air pump. “I 
declare,” said Bramah (Boulton and Watt 
v. Hornblower and Maberly), “and I 
challenge every scientific man to disprove 
it, that all the improvements which have 
fallen within my observation on steam engines 
do wholly depend on the application of Mr. 
Wood’s invention, viz., a pump.”’ 

But while Wood has a historic position 
in the history of the piston engine, whether 
operated by steam or by heated air, it was 
left for a minister of the Church of Scotland, 
the Reverend Robert Stirling, D.D., to 
add to the hot air engine the “‘ economiser,” 
or, a8 it was subsequently termed, ‘‘ regenera- 
tor.”’ This great invention of the regenera- 
tor dates from 1816, eight years prior to 
the publication of Carnot’s ‘“ Reflexions.” 
Mr. Stirling (then aged twenty-six) received 
a grant of his patent on November 16th 
of that year. No specification was enrolled, 
but in 1917 the original specification, duly 
attested and in the inventor’s handwriting, 
was presented to the Patent Office Library. 
Nine years before the date of Stirling’s 
patent, Sir George Cayley had published 
his description of “an engine for affording 
mechanical power from air expanded by 
heat,”’ and while Cayley is usually regarded 
as having described the first hot air engine, 
the priority of Wood does not appear to 
have been noticed. But whatever may be 
the credit due either to Wood or to Cayley, 
the addition of the regenerator was to the 
hot air engine what the separate condenser 
(and Wood’s air pump) was to the Newcomen 
steam engine. Robert Stirling is thus the 
father of the hot air engine in a form in 
which it can be recognised as a practical 
prime mover. At the time Stirling applied 
for his patent, the science of thermo. 
dynamics did not exist. Some years were to 
elapse before Carnot was to lay down the 
proposition that “a reversible heat engine 
is a perfect engine—perfect that is in the 
sense that no other heat engine can be 
superior to it... . Reversibility is the sole 
test of perfection ; so that all heat engines 
whatever be the working substance, provided 
only they be reversible, convert into work 
(under given circumstances) the same frac- 
tion of heat supplied to them. The only 
circumstances involved are the temperatures 
of the source and condenser.’”’ We may also 
note that when Stirling applied for his patent 
Lord Kelvin was not yet born, and nearly 
thirty years were to elapse before he intro- 
duced the reasonings of Carnot to the 
scientific world. One of Stirling’s early 
engines—of about 2 h.p.—is known to have 
been at work pumping water at a quarry 
in Ayrshire during 1818, and it was experi- 
ence with this engine which led to the notable 
improvements which are described in a 
later patent granted to Mr. Stirling and 
his brother James. The fourth claim in 
this patent (No. 5456 of 1827) covers the 
use of an air pump for forcing through the 
valves “a greater quantity of air than 
could be introduced by the simple pressure 
of the atmosphere ”’ and, while it is antici- 
pated by the contents of Wood’s specifica- 
tion of 1759, Stirling’s arrangement is 
clearly an early application of pressure- 
charging. It had the effect (as intended 
by the joint inventors) of reducing the size 
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of the working parts of the engine withoy 
diminishing the power developed. During 
1840, James Stirling and the Reverend 
Robert Svirling received grant of a further 
patent relating to improvements in the hot 
air engine, notably in the regenerator, 
An engine of the improved type was installed 
at a Dundee foundry. This engine had 
cylinder 16in bore, 48in stroke, output at 
28 r.p.m. about 45 h.p. Commencing work 
during 1843, the engine remained in service 
for upwards of three years, supplying all 
the power required in the foundry. Its use 
was discontinued owing to the failure of the 
materials to withstand the high tempera. 
tures. The fuel consumption of the Stirling 
hot air engine, pressure-charged, is said to 
have been at the rate of about 24 Ib of coal 
per h.p. 

It is appropriate, in these days when 
the identity of inventors is so often over. 
looked, to make clear the British origin of 
the hot air engine. It is as British as is the 
Watt steam engine or the Parsons steam 
turbine, and incidentally, the hot air engine 
of Robert Stirling is the source whence 
was developed the application of the regen. 
erative furnace in metallurgical science, 
From it Neilson took the notion of the hot- 
blast furnace first used in 1825. Few 
patents have led to more revolutionary 
advances in industry than that applied for 
by the parish minister of Galston, who, 
as we read, was a gifted classical scholar 
and a devoted pastor. That he was also a 
good engineer is manifest from what is 
contained in his patent specification. For 
example, there is in the patent of 1816 
the following observation relating to the 
regenerator : “The quantity of fluids 
which is allowed to run through the respec- 
tive passages must be inversely proportional 
to the specific heat of the respective fluids 
which may be learned from books or from 
observing the degree to which they are 
respectively heated or cooled in_ their 
passage.” If we can take pleasure in 
recognising the identity of the pioneers of 
the hot air engine we must also take pleasure 
in recognising those remarkable recent 
developments which, described elsewhere 
in the present issue, may again bring the 
machine into prominence as a possible com- 
petitor with contemporary engines. Under 
the impact of the developments made by 
Philips before, during and after the war, 
the elements of the regenerative hot air 
engine have been themselves regenerated. 
Such advances, aided by contemporary 
progress in the field of ferrous metallurgy 
arise—to quote words used nearly three 
centuries ago by Sir William Petty— 
“ from the application of little small threads 
of mathematics to vast uses.” 


A LESSON FROM A CLOCK 


Last week we printed a careful description 
of a tower clock made by a famous English 
company. It is not a big clock as tower 
clocks go. It does not claim great accuracy. 
It is not to occupy a notable position. It 
includes no radical departure from standard 
clock-work. It is just a common workaday 
clock, suitable for a town hall, a modest 
church, or a memorial tower. Yet we hold 
it to be fully worthy of the considerable 
space we gave to it. For it is, if we may 80 
put it, essentially an“engineer’s clock ; we 
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mean the sort of clock an engineer would 
design were he to embark on the technology 
of an ancient and attractive craft. It is a 
sturdy affair on a substantial bed-plate, 
there are no fancy details in it, it has plain 
bearings or ball bearings just as an engineer 
would make them. The escapement is of a 
familiar straightforward pattern, but the 
method of making it, as described in our 
article, is an engineer’s way. Even the 
winding gear in its simplicity is an engineer’s 
job. We trust we do no discourtesy to 
horologists in thus stressing the essential 
“engineeringness ” of a clock. If we do, 
let it be set down not to pure ignorance of 
the clock-makers’ art, but to a feeling 
common to most people that the making of 
clocks and watches occupies a higher plane 
than ordinary mechanical engineering. We 
look up to it as something especially refined 
and rejoice when we find an example which 
unites the engineering craftsman with the 
craftsman of almost the oldest mechanical 
guild. 

But this clock commands our respect 
for other reasons as well as for its technical 
qualities. It has been designed for export 
even to the “more remote parts of the 
world.” That sounds strange in itself. 
One thinks of tower clocks as something 
apart and singular. One thinks of them 
as things designed ad hoc to the dictates of 
architects or the grave and reverend gentle- 
men of a town council. One does not think 
of them as exportable commodities like 
sewing machines or plate washers. Nor 
does one imagine for a moment that a tower 
clock is the kind of thing you could order 
from the hardware dealer in the High Street, 
and that it could be erected, set to work, 
adjusted and repaired by persons quite 
unskilled in the high art of horology. One 
would as soon expect the church organ to 
be erected by a local Tom, Dick or Harry 
as that the clock in the tower should be 
erected by equally unskilled hands. Yet 
that is just what can be done with this 
clock. It is so fashioned, and so sent out, 
from the makers’ works that a bricklayer 
who can knock a hole in a wall and a car- 
penter who can set up a few beams can erect 
it as well as the greatest expert. And it is 
Procrustean. If it is too big “‘ as delivered ”” 
you can shorten the hands, and if the 
numerals or “‘ chapters” are too large for 
your dial, notches enable you to crack bits 
off them like breaking a bar of chocolate. 
But the makers have gone even further in 
their thoughtfulness for the customer. They 
send out with the clock, all tidily packed 
in a box measuring no more than 4ft 3in 
by 12in by 9in, the tools that are needed for 
erection, including not only a template for 
the dial, but hammers, nails, a hacksaw, 
a screwdriver, emery paper, putty and paint ! 
Everything, in fact, except the tower itself. 

It is frequently said that British manu- 
facturers give too little thought to pur- 
chasers’ requirements, particularly those 
overseas. The charge is exaggerated. Yet 
perhaps something is to be learned in other 
lines from this example of a clock. Here the 
makers have done everything one can think 
of to accommodate the purchaser be he in the 
“more remote parts of the world” or at 
home. They have reduced the delicacy of a 
clock to the robustness of a machine, have so 
simplified the design that there is little 
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that can go wrong or that cannot be readily 
put right, and have packed with the 
mechanism itself the simple tools needed for 
its erection. One cannot see what more can 
be done, and if there be any engineers whose 
consciences are pricked by our article they 
may be stirred to improve their ways, and 
so do a little to increase still further the 
reputation of British engineering in foreign 
lands. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
GERMAN GUIDED AND ROCKET 
MISSILES 


Smr,—While congratulating the author on a 
most interesting and comprehensive series of 
articles on ‘‘German Guided and Rocket 
Missiles,’ there appears to be considerable 
error in the performance figures given for the 
rocket “‘ Taifun,’” as reported in the issues of 
THE ENGINEER for October 17th and 24th. 

The design data given in the article in the 
issue of October 17th include an all-up weight 
of 1101b, which is stated to include 42-63 Ib 
structural weight, 21-63lb fuel and about 
40 lb for the warhead, and the claim is made 
that a maximum velocity of 3940ft per second 
was attained. This velocity in vacuo would 
imply a specific impulse for the fuel of over 500 
seconds. 


This is manifestly impossible for the bi-fuel 


combination of salbei and visol, the S.I. of 
which is, later in the paper (THE ENGINEER 
for October 24th), stated to be 181 seconds, 
which is quite feasible. 

I feel that the error lies in the figures given 
for the component weights of the rocket. 

I believe that the all-up weight of the weapon 
was about 42-9lb, including about 22 Ib fuel 
and a very light warhead. Taking the figure 
for specific impulse of 181 seconds, this would 
result in a maximum velocity in vacuo of 
4290ft per second and, of course, rather less in 
air. 

It appears that the error lies in the empty 
weight, as the thrust and time of burning are 
consistent with the fuel weight stated and a 
specific impulse of 181 seconds. 

It would be of interest if the figures quoted 
by Mr. Burgess could be checked, substantiated, 
if possible, and corrected, if necessary. 

L. W. J. NEwMaAN. 

Sevenoaks, November 26th. 





THE ENGINEERS’ GERMAN CIRCLE 


Sm,—Many members of the professional 
engineering institutions will recall the activities 
of the Engineers’ German Circle during the 
years preceding the war. It has been decided 
that there is little prospect of reviving the 
activities of the Circle, and the question has 
arisen of the disposal of the small surplus of 
just over £100 standing in the name of the 
Circle. The Committee have agreed that, in 
view of the considerable support given to the 
Circle by the Institution of Mechanical Engi- 
neers, this money would most appropriately 
be handed over to the Benevolent Fund of the 
Institution. 

With the lapse of time the membership has 
largely dispersed, and we should be grateful if 
you would allow us to inform the former 
members through the columns of your journal. 


S. J. Davis, 
Hon. Sec. 
E. L. Dramonp, 
President. 


King’s College, Strand, W.C.2, 
November 26th. 






Obituary 
ROBERT PATRICK SLOAN, C.B.E. 


A Lone and distinguished association 
with the electricity supply industry ended 
with the passing of Robert Patrick Sloan, 
who died at Nice on December 6th, aged 
seventy-three, after a long illness. 

Robert Sloan was born in Aberdeen in 
1874, and was educated at Watson’s College 
and the Heriot Watt College, Edinburgh. 
After serving his apprenticeship in engineer- 
ing he was employed for about three years at 
the Woolwich works of Siemens Brothers, 
Ltd., while continuing his technical studies 
at Finsbury College, London. Early in 
1900 he went to Newcastle-upon-Tyne and 
joined the staff of the late Dr. Charles Merz 
and Colonel William McLellan. 

In 1903, Mr. Sloan was appointed manager 
of what was then known as the Newcastle- 
upon-Tyne Electric Supply Company, Ltd. 
Twelve years later, when the company was 
reorganised as the North-Eastern Electric 
Supply Company, Ltd. (‘‘Nesco”), Mr. 
Sloan was elected a director, and in 1921 he 
became chairman and managing director. 
This was a period of unbroken expansion. 
In 1903, when Mr. Sloan became manager, 
the company’s total capital expenditure was 
approximately £1,000,000, its annual output 
was about 10 million units, and an area of 
185 square miles was supplied. By 1946, 
the capital expenditure had reached nearly 
£21,000,000, while more than 1814 million 
units were being sold to consumers annually 
in a supply area of 5640 square miles, with 
a connected load of more than 1,328,000kW. 
Mr. Sloan relinquished the managing director- 
ship in 1934, but continued to be chairman 
until 1946. In the meantime, in 1936, he 
was appointed a member of the Central 
Electricity Board, and he remained on the 
Board up to the time of his death. 

_ Although electricity supply absorbed most 
of Mr. Sloan’s energy, his activities ranged 
over @ much wider field in the electrical 
industry and beyond. He was a Past- 
Vice-President of the Institution © of 
Electrical Engineers, and a  Past- 
President of the Incorporated Association 
of Electric Power Companies, and of the 
British Electrical and Allied Industries 
Research Association; and a member of 
the Grand Council of the Federation of 
British Industries. Not the least important 
of these and other honorary activities was 
his work for the Electrical Industries Bene- 
volent Association, of which he was a Past- 
President. More local interests, too, were 
not neglected, and Mr. Sloan was a Member - 
of Council of King’s College, Durham 
University, where he took a special interest 
in the work of the electrical committee. 





Literature 
- - SHORT NOTICES 


Line of Communication. By John Thomas. 
London: Locomotive Publishing Company, 
Ltd., 88, Horseferry Road, 8.W.1. Price 6s. 
net.—When, in 1941 and early 1942, the Japa- 
nese over-ran the whole of South-East Asia 
and were advancing on India, along a front 
stretching from China to the Bay of Bengal, 
the country was ill-equipped to face the menace. 
The transport system of India had been orga- 
nised to counter a war threat in the west and 
transport to the new front in the east was 
pitifully inadequate. From Calcutta the broad 
gauge main line of the then Eastern Bengal 
Railway struck north to Siliguri at the foot 
of the Himalayas. A metre gauge single line 
from Parbatipur, on the main line, continued 
across eastern Bengal and north Assam to the 
right bank of the Brahmaputra at Amingaon. 
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A small wagon ferry linked Amingaon with 
Pandu on the opposite side of the wide, fast 
flowing waterway and the line continued from 
Pandu through the Brahmaputra valley to 
Tinsukia in north-east Assam. Upon this 
slender line of communication the fate of 
India depended and when it is appreciated 
that its equipment and organisation was far 
from efficient the difficulties which faced the 
military authorities seemed at first almost 
insuperable. In this interesting and enter- 
taining little book, the author describes how 
the job was tackled and how the line was 
eventually made to carry 7000 tons of military 
equipment a day. His record shows how the 
natural difficulties of terrain and climate, 
vastly increased by ignorance and lack of morale 
amongst the native labour, famine and riots, 
were eventually overcome in the face of these 
and innumerable other obstacles. All who 
read the book will agree with the author that 
the Bengal Assam line of communication was 
an epic in the history of railway transport, 
and regret that Mr. Thomas has limited his 
description to less than ninety pages. Many 
interesting stories must have been left out owing 
to considerations of space and we hope that 
one day it will be possible to tell in fullest 
detail this outstanding piece of work. 





Penmaenmawr Pocket Book (1947). Pen- 
maenmawr and Welsh Granite Company, Ltd., 
North Wales.—The book is intended for use in 
the field by all those concerned in the design, 
construction and maintenance of the highways. 
It is of convenient pocket size and is printed on 
India paper and, in fact, might be regarded as 
the surveyor’s ‘‘ Molesworth,” 

The information it contains has been selected 
for this purpose from data to be found in the 
more bulky books of reference necessary to the 
office and drawing-office, and in its compilation 
the knowledge and experience of leading 
authorities has been freely drawn upon. Each 
subject is presented as far as possible in logical 
sequence, with the information easily accessible 
in condensed form, and, wherever practicable, 
set out in tables of similar pattern. A full 
explanatory list of contents is given, in addition 
to the usual abridged list of contents, and the 
index is exceptionally detailed and the subjects 
cross-indexed. The nature and full extent of 
the information contained is thus easily ascer- 
tained, and the page on which each subject is 
mentioned quickly found—two essentials in a 
good reference book. 

The book is in seven parts, the two principal 
of which are concerned with Materials and 
Highway Construction. The Ministry of Trans- 
port has placed at the disposal of the publishers 
all the latest information with regard to such 
subjects as road layouts, bridge design and 
street lighting. In addition, there is a useful 
section which gives the dimensions and weights 
of vehicles. Following these two main parts 
there is a list of appropriate British Standard 
Specifications, and a descriptive list of Ordnance 
Survey publications. 

In Part V is given a series of tables of weights 
and measures, equivalents and conversions, 
which will be found useful. In Part VII there 
is a series of three-colour road maps, specially 
drawn, showing the new national grid. 
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Aero-Gas Turbine Fuel Systems 
THE INSTITUTION OF MECHANICAL ENGINEERS 


A, an extra general meeting held at the 
Institution of Mechanical Engineers last 
Friday, December 5, 1947, a paper on 
“Fuel Systems for the Aero-Gas Turbine,” 
by Dr. E. A. Watson, M.I.Mech.E., was pre- 
sented. An abstract of the paper is printed 
elsewhere in this issue. The following dis- 
cussion took place. 


Discussion 


Mr. H. Sammons said that the control 
systems described in the paper related in the 
main to jet engines, and the fuel flow was 
generally defined in terms of pilot’s fuel 
control position and blower inlet pressure. 
Since the jet engine demanded that the 
running of the compressor and turbine should 
always be in a condition of equilibrium, any 
setting of a pilot’s fuel control lever would 
give some engine running point, and the 
only factor to determine was the variation 
of engine thrust with pilot’s control setting. 


The policy of fuel metering without taking) 
into account the engine’s intake tempera- | 


ture variations might not be good enougn 


for aircraft operating in long-range condi- / 


\tions, where considerable changes might 
occur in the atmospheric temperature for a 
fixed atmospheric pressure. The ultimate 
control for a gas turbine engine would seem 


to be that depending on the turbine inlet ’ 


gas temperature, since this was the primary 
factor to be controlled in turbine engines. 
Such a control, however, would be difficult 
to perfect, because of the high temperatures 
involved, the degree of sensitivity required, 
the time lag, and uneven temperature dis- 
tribution at the combustion chamber exit. 
Nevertheless, he felt that the problem must 
be resolved, and he would value the author’s 
opinion on that point. 

He felt that it might be helpful if a com- 
parison were drawn between some of the 
requirements of fuel injection into the com- 
bustion chamber of an aero-gas engine and 
those of fuel injection into the combustion 
chamber of a diesel engine. Personally, he 
thought that the problem with a diesel engine 
was fairly simple by comparison, because 
the changes in density and temperature 
of the air in the combustion chamber were 
slight, whereas on the aero-gas turbine the 
changes were enormous, due to the differences 
in density and temperature between sea-level 
conditions and those prevailing at an altitude 
of 50,000ft. It was well known that with} 


diesel engines the degree of atomisation of | 


the fuel spray and its penetration had a 


marked effect on the combustion efficiency | 


and startability of the engine. One could 
imagine, therefore, the problem which had 
to be faced when ignition and combustion 
must be as good at 50,000ft altitude as at 
sea level, and also, with high-speed aircraft, 
where conditions might demand flights of 
long duration calling for the highest possible 
combustion efficiency when cruising at an 
altitude of 30,000ft to 40,000ft. It was also 
@ requirement that the gas turbine must be’ 
capable of being started from cold at those} 


high altitudes, which was indeed a difficult 


problem, when the ideal characteristics of 
fuel injection demanded at starting might 
differ from those required to give the best 
combustion efficiency under cruising condi- 
tions, at these high altitudes, where the 
inherent difficulties of obtaining and main- 
taining combustion were so severe. 


Again, with the diesel engine the dig. 
tribution of fuel to each combustion chamber 
in any one engine was generally determined 
by a metering fuel pump, one fuel pump being 
supplied for each combustion chamber, g9 
that it was comparatively easy to ensure 
equal distribution of fuel to each combustion 
chamber; whereas on the gas turbine, 
where either one pump or (in certain circum. 
stances) two in parallel were used, the dis. 
tribution of fuel to each combustion chamber 
was determined solely by the individual flow 
characteristics of each burner and atomiser, 
That meant that the slightest dimensional] 
differences in the holes and passages in the 
atomiser would affect the flow, so that the 
greatest accuracy was demanded in the pro. 
duction of the burners. Of the atomisers 
outlined in the paper, he thought that the 
most promise would seem to lie in the spill 
control type, since this offered a wider range 
of fuel flows for a given pressure range, 
which would ease the starting provlem. A 
further type of atomiser which in his opinion 
warranted some attention was that in which 
pressure air was used to effect the atomisa- 
tion. That system was well known in other 
fields—for example, in the blast injection 
diesel engine—and he had also had experience 
with an air-blast injector working at low 
pressures using small quantities of air for 
direct injection on a reciprocating petrol 
engine, in lieu of a carburettor. It seemed to 
him that a similar arrangement might be 
worth while for a gas turbine, as it would be 
possible to vary the degree of atomisation to 
suit the wide variation of conditions in the 
combustion chamber by varying the amount 
of blast air. 

Professor A. C. Saunders remarked that 
actually the jet air turbine was fairly simple 
to control, because it had only one degree of 
freedom for a given inlet temperature and 
pressure. British engines all reduced tne 
thrust for craising through dropping the 
revolutions per minute by simply reducing 
the fuel. That, of course, meant lower 
compression and correspondingly higher fuel 
consumption on part loads, which was 
unfortunately unavoidable. 

Vaporised combustion of some sort would 
offer very great attractions, but it seemed to 
him that they were being forced further and 
further away from it by the development of 
the gas turbine, which was unfortunate. 
It also offered advantages in the subdivision 
of the delivery at different chambers. The 
author had said that he would be a rash man 
who would predict that the present develop- 
ments would continue, but it was clear that 
the author had given them such a good start 
that the advocates of other systems would 
have a great deal of leeway to make up. 

Mr. A. B. 8. Laidlaw said that in presenting 
the paper the author had made it clear that 
speed control had been achieved, and it would 
be interesting to hear a little more about how 
it had been achieved, and about the difficul- 
ties which were overcome in its achievement. 
The last time Mr. Laidlaw was at Power Jets 
they were turning over to the centre bled 
vortex type of atomiser, and he would like 
to hear something of the control system 
used for that type, whether centrally bled 
or peripherally bled—in fact, any type of 
spill atomiser. All that had been mentioned 
by the author was the atomising of kerosene. 
It would be interesting to know whether 
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sything had been done to atomise diesel 
oil, which was the original fuel tried. From 
the point of view of atomisation, the type 
of fuel which was going to be used was ver 
material. From the range of control whic 
was required in the turbo-jet engine, due to 
the different altitudes, it seemed to him that 
air injection was the system which offered 
the best solution. 
gsing higher air pressure it was possible to 
deal with fluids of greater viscosity,and by 
maintaining the air pressure it was possible 
to deal with a wide variation of fuel inputs 
by doing no more than throttle the fuel. 
It seemed, therefore, that air injection offered 
the solution for the heavier fuels, which 
were bound to have to be attacked sooner or 
later. He was surprised that kerosene was 
still the main fuel; he thought that diesel 
oil or gas oil would be better. Air injection 
would appear to cover the range, and it 
would also appear to deal with the different 
grades of fuel. 

There was, however, one difficulty with 
air injection, and that was the question 
of pressure difference. The combustion 
chamber pressure at ground level was very 
much in excess of what it was going to be, 
high up, so that if there was a fixed pressure, 
for atomising air there was going to be a 
larger pressure difference at altitude. As 
altitude conditions were those at which at 
present the most trouble was experienced 
with combustion, it would be necessary to 
prevent pressure drop there. 

Mr. I. Lubbock drew attention to the fact 
that even in industrial and marine turbines, 
whose control was simplified by their being 
necessa.ily at ground or sea level, to a certain 
extent similar problems were involved to 
those indicated by the author for aircraft 
work at very light loads and very high 
air/fuel ratios. He emphasised, too, that 


there was also the question of the air.fuel 
ratio, which was known to cause a falling 


off, and a very serious falling off, in the 
efficiency of combustion. Hitherto, one had | 
had the impression that it must be the 
simplest thing in the world to atomise into 
a steady burning combustion chamber and 
to ensure that the fuel was burned com- 
pletely, or to the extent of, say, 98 per cent. 
He hoped that he would not shock anyone 
too much if he said that if great care was not 
taken it was possible, particularly in condi- 
tions approaching the idling conditions which 
the author had indicated, to drop to com- 
bustion efficiencies of 50 per cent and under. 
A great deal had been said about compressed 
air atomisation. A great deal of work which 
the speaker’s own firm had carried out in the 
laboratory had established that compressed 
air atomisation would give finer particle 
size in sprays. That had been propounded 
ever since the early days of vaporisation by 
Air Commodore Whittle; but in all cases 
associated with aircraft it had been ruled | 
out by reason of the weight of the extra ” 
compressor which was necessary. 


He was afraid that he himself was ns- 
ible for stirring up a good deal of talk about 
air atomisation, because he had just come 
back from the U.S.A., and he had submitted 
a report; which he had circulated fairly 
extensively, indicating that three of the 
leading manufacturers in the United States 
had adopted air atomisation in their gas 
turbine combustion chambers to a greater 
or lesser extent. 


There was no doubt that particularly at 
low flows through a burner which could be 
substantially of the vortex atomising type, 
compressed air, if it could be applied cheaply 
and within the limits of the weight in which 
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it was required for aircraft work, might hav e / also of the air pressure. The author referred 


an advantage in burner size. 

Mr, 1,. 8. Moult said that although they 
always looked to the ideal in a control 
system, he did not feel that they need be too 
precise about slight changes in speed with 
height. Changes in altitude with an 
/aircraft were not sudden, and the pilot 


With air injection by / could, if necessary, make minor readjust- 


ments to the throttle position in the course 
of along climb. 1t was much more important 
that, due to sudden opening of the throttle, 
thee should be neither overshooting in 
revolutions per minute nor such a deg.ee of 
overfuelling as would result in overrich 
mixtures and damage to the combustion 
chamber due to high temperatures. One 
of the most pressing requirements for present- 
day gas turbines was to widen the range of 


stable combustion, and in this the bu:ners / 
and control gear played an important part.” 


At altitude there was the possibility of 
“rich blow-out ” during an acceleration or 
of “ weak blow-out ” when throttling back, 
and in some cases the margin between the 
two was very narrow. Temporary safe- 
guards might be provided in the control 


system, but the proper solution lay primarily / 


in perfecting the design of burners and com- 
bustion chambers so that it was possible to 
change smoothly from idling speed to full 
speed and vice versa at all altitudes whilst 
retaining good combustion efficiency and 
economy of operation. 

The effects of ambient temperature on the 
performance of a gas turbine had been mea- 
tioned and were very important. Although 
it was desirable to maintain revolutions per 
minute over a reasonable temperature change, 
there were obvious limitations. If, for 
example, temperatures were very low, the 
quantity of fuel required became very high, 
the rate of fuel supply became a limitation, 
nd revolutions per minute might fall. In 
general, that did not matter a great deal, 
because output was satisfactory, thrust was 
high, and the aeroplane would take off in 
satisfactory conditions. On the other hand, 
if ambient temperatures were high, there 
would be a surplus of fuel, and it might be 
impossible to reach maximum revolutions 
per minute without exceeding the tempera- 
ture limitations for safe operation. As the 
intake temperature went up, so did the 
operating temperatures, and one might easily 
lose 20 per cent of engine output due to 
going from temperate to tropical climes. 
This effect was serious from the aircraft 
point of view, since lift was reduced at high 
temperatures just when engine performance 
was lacking. Before finality was teached, 
the control system might have other func- 
tions to perform in order to minimise these 
operational disadvantages. 

Dr. E. Giffen said that the author men- 
tioned that the cone angle had been found to 
be a function of the atomiser characteristics 
and not of the air pressure into which it was 
sprayed. That was important in its implica- 
tions, and might be more important in 
compression-ignition engines than in gas 
turbines. Perhaps the author would say 
whether the range of pressure referred to 
was very great, or whether it was that which 
applied to the aero-gas turbine. It had been 
found by other workers that the pressure of 
the air had a considerable effect on the cone 
angle. For example, Retel found a marked 
difference in cone angle when spraying into 
air at 400 1b per square inch, as compared 
with atmospheric pressure. The swirl in 
the nozzle was produced by helical grooves, 
and as the helix angle was varied the cone 
angle varied. There the cone angle was a 
function of the atomiser characteristics and 





to the specific surface of the fuel, and said 
that this was not affected by the air pressure. 

In some experiments which they had done, 
they had found that atomisation continued 
during the flight of the droplets through tne 
atmosphere, and, since such atomisation 
was bound up with the air resistance forces 
one would expect it to be affected by density, 
since the air resistance forces would be so 
affected. Other workers had found that 
atomisation improved as the density was 
increased. That again was very important 
from the point of view of injection into dense 
atmospheres, either in the gas turbine or 
in the piston engine, and if the author had 
any information on the effect of density on 
atomisation it would be very valuable. 

Mr. J. R. Joyce considered that the author 
might have mentioned in the paper how 
essential the question of precision manufac- 
ture was in burner jets in general, and par- 
ticularly in the jet engine, where the spray 
ha‘ to be projected into a very confined space 
and had to be met by what it was hoped was 
a balanced air flow. The air flow was not 
commonly easily balanced, because of con- 
siderations of design, in aircraft engines ; 
but the least that one could offer the engine 
user and designer was a perfectly balanced 
spray. There was some possioility of con- 
trolling that by attention to the design and 
manufacture of the burners. 

Mr. F. W. W. Morley said that from the 
point of view of the engine, the fuel pump, 
which was a very highly developed instru- 
ment, had to do a very hard job of wo:k. 
It was doing it pretty efficiently and reliably, 
and they were tending to make it do more 
and more work. They were putting higher 
mass flows through the engine, and therefore 
increasing the amount of fuel flow through 
any given burner. In order to maintain 
reasonable atomisation at high altitudes, 
the maximum pressure which the pump had 
to deliver had risen from about 450 lb per 
square inch to about 1700 lb per square inch 
in the later types. It was obvious that the 
lower the maximum pressure on the fuel 
pump the greater the reliability which would 
be obtained from it. The main thing which 
would permit that maximum pressure to be 
reduced would be an improvement in burners 
such that the pressure ratio to give sufficient 
atomisation at high altitude, and therefore 
very low flow, did not involve these very 
high pressures on the pumps. 

The effect of temperature on the fuel flow 
was perhaps not sufficiently fully brought 
out in the paper. At very low ambient 
temperatures, such as would exist in cold 
countries like Canada in winter, the fuel 
flow to the engine for given revolutions per 
minute was increased by anything up to 
40 to 50 per cent, so that the pilot, who had 


Jalways been accustomed in the past to look 
‘at his engine revolutions per minute rather 


than at the thrust (which he had no means 
at the moment of measuring), would tend to 
say that his engine speel was far too low, 
and so would not take off, whereas in fact 
the thrust would be ample for taking off, 
and there was no need for him to worry. 


———@———— 


Swepen’s LicurHouses.—It is reported by 
the Swedish International Press Bureau that during 
the war years 1939 to 1945, the number of light- 
houses along the coasts of Sweden increased from 
464 to 645. In the first year of the war 114 new 
unmanned Aga lights were built, which is claimed 
to be a record in the history of the Swedish pilot 
service. Apart from these unmanned lights and 
other installations, eleven large lighthouses, showing 


several novel features in their ar lamas and 
equipment, were built in Sweden. 
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Improved Electric Traction Equipment 


Sa acceleration and braking of elec- 
tric railway and tramway vehicles are among 
the advantages claimed for a new class of 
control gear which has been evolved by Cromp- 
ton Parkinson, Ltd., Astor House, Aldwych, 
London, W.C.2, in collaboration with Allen 
West and Co., Ltd., Brighton, the manufac- 
turers of the equipment. This system of con- 





CONTROLLER - UNIT 


trol originated in the U.S.A., under the name 
of “Vambac” (variable automatic multi- 
notch braking and acceleration control). It 
is designed to achieve a service performance 
carried to the limits of adhesion, speed, passenger 
comfort and safety. 

Briefly, the ‘“Vambac” control system 
operates on the principle of keeping the motor 
current sensibly constant at a value determined 
by the preset position of a controller. This 
controller governs the speed of a reversible 
pilot motor, which operates a mechanism for 
cutting out resistance from the driving motor 
circuits in ninety-one steps. For each setting 
of the controller there is a definite speed for 
the pilot motor and a corresponding value for 
the current and therefore the acceleration or 
retardation of the driving motors. Essentially, 
the equipment consists of two units. The 
first unit comprising the bank of resistors 





ACCELERATOR UNIT 


and pilot motor is known as the “ accelerator,” 
a term which should not be confused with 
the driver’s pedal or control handle. The second 
unit consists of the master controller reverser 
and accelerating relay. 

As shown in one of the accompanying 
engravings, the accelerator takes the form 
of a circular steel frame around the periphery 
of which are arranged the resistor sections 
which are used for starting as well as for 
rheostatic braking. Tappings are taken through 
the frame from each resistor section, contact 
being made on the inside of the frame by a 
series of ninety-one spring-loaded fingers. 
These fingers are actuated by a pair of per- 
manent magnets on the ends of a rotating arm, 
which is driven by the pilot motor through 
reduction gearing. As the arm rotates the 
contact fingers are actuated in succession by 
the attraction of the permanent magnets, 
and the resistor sections are cut out at a rate 
depending upon the speed of the pilot motor. 
The actual operation of breaking the main 
current is performed by contactors controlled 
by small interlock contacts carried on the 
accelerator. 

The heart of the ‘“‘ Vambac ” system is the 
motor controller, which, with the reverser 
and accelerating relay, controls the direction 
and speed of the pilot motor as described 
below. 

The motor controller, the reverser and the 
accelerating relay form a separate self-con- 
tained unit, as illustrated. Referring to the 
circuit diagram, reproduced herewith, the 
accelerating relay operates a reversing double 
potentiometer against a spring, to control 
the speed and direction of rotation of the 
pilot motor. The potentiometer is connected 
across the vehicle battery and the field winding 
of the pilot motor is permanently energised 
at a constant value from the same battery. 
The speed of the pilot motor therefore depends 
on the position of the potentiometer, which is 
determined by the force exerted on a link 
system by the operating coil of the accelerating 
relay, balanced by the restraining force of the 
spring. The force exerted by the relay coil 
is proportional to the main motor current, 
while the restoring force of the spring depends 
on the setting of the controller lever. 

Any adjustment of the control lever setting 
changes the thrust of the spring and disturbs 
the equilibrium of the link system, which 
moves the contacts of the potentiometer. 
This adjustment changes the applied voltage 
on the armature of the pilot motor driving 
the accelerator, which varies the current in 
the driving motors until it reaches the value 
required to restore the equilibrium of the_ 
link system. If, for example, the control 
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lever is moved to obtain an increased accelera. 
tion before the vehicle has reached its ‘‘ balane. 
ing ’’ speed then the accelerator arm is speeded 
up. The resulting current increase in the 
main motors causes an automatic adjustment 
of the accelerating relay until the equilibriyn 
of the link system is re-established. Under 
the new conditions then, the main current 
remains at a value which allows the accelerating 
relay to balance the spring thrust, and the 
potentiometer contacts are held in their 
new positions, keeping the pilot motor speed, 
the speed of the accelerator arm, and the 
acceleration of the main motors constant a 
their new values. 

A property of the control; system, which 
justifies the title “‘ automatic,”’..is.that for 4 
given setting of the controller constant-current 
acceleration is maintained. Any external 
changes, such as gradients, which tend to vary 
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PRINCIPLE OF CONTROLLER 


the motor loading and the accelerating current, 
have the effect of altering the force exerted 
by the accelerating relay. The result of this 
change is to cause the main resistance to be 
varied until the main motor current is adjusted 
to the value corresponding to the controller 
setting. Inasimilar way, deceleration, initiated 
by reversing the potentiometer connections, 
is automatic at a value determined by the 
controller setting. 

The pull exerted by the accelerating relay 
is made proportional to the main current 
by deriving the voltage applied to the operating 
coil from the drop across the series field of 
one motor, the resistance of which can be 
supplemented to meet certain requirements, 
by a small external resistance. By varying 
the points from which the voltage is tapped, 
the relative settings of the potentiometer 
can be altered for motoring, braking or coasting. 
The potentiometer connections can be reversed 
by a relay so that the rotation of the pilot 
raotor can be reversed. A second lever on the 





TRAMCAR UNIT WITH RESILIENT WHEELS 
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master controller initiates the controls for 
emergency braking and reversing. 

“ Vambae ” control equipment is specifically 
designed for use with single deck or double 
deck cars equipped with two type HS 44 
uck units which are manufactured by 
Maley and Taunton, Ltd., in collaboration 
with Crompton Parkinson, Ltd., under licence 
from the Transit Research Corporation, U.S.A. 
This unit is available in various forms with 
either resilient or solid wheels, worm or spiral 
pevel gears, and various braking arrange- 
ments. A general view of one version of the 
unit is given in an accompanying engraving, 
which shows some of the interesting design 

ints. 

Both axles are driven and all the members 
of the inside frame are machined and secured 
by turned bolts fitted in reamered holes. The 
car body rests on self-lubricating bearings at 
each side of the truck instead of being pivoted 
at the midpoint of the central cross member, 
as is more usual. This arrangement is claimed 
to minimise swaying and to allow a consider- 
able saving in the weight of the cross members 
used in the construction of the car and the 
trucks. Each axle is enclosed in a tubular 
cast steel housing with a seating at each end 
for the axle roller bearings. The housings 
are in two parts bolted together to form a 
dustproof enclosure for the gear unit. A steel 
sleeve pressed on to the axle seating carries 
the worm or bevel wheel. Angular contact 
ball bearings on each side of the gear housing 
serve the double purpose of carrying the 
journal load of the gear drive and of prevent- 
ing lateral movement between the axle and 
the housing. 

The load of the car body is carried on a 
large roller bearing at each end of the axle 
housing. These bearings have the equivalent 
load carrying capacity of the roller bearings 
used in orthodox axleboxes, but the whole 
of the end or thrust load is taken by the ball 
bearings on each side of the gear unit. The 
resilient wheels fitted to the/truck illustrated 
herewith are designed so that the load is trans- 
ferred from the tyre to the axle through two 
rubber sandwiches bonded between steel plates, 
so that there is no metallic contact between 
the tyre and the hub. 

Each axle is driven by a screen protected 
motor through a short Hardy Spicer propeller 
shaft and worm or, alternatively, spiral bevel 
gears. The motors have a one-hour rated 
output of 45 h.p. at 275V. Class B insulation 
is used for the windings and a temperature 
rise of 120 deg. Cent, measured by resistance, 
is specified. Each motor weighs 660 lb and 
has four main poles and four interpoles. 

The control system described above provides 
for the four motors on a double bogie car, 
to be operated on two permanent series- 
paralleled pairs connected across the 550-V 
supply. 

To illustrate the performance of this class 
of equipment, the manufacturers quote the 
instance of a single-deck tramcar weighing 
163 tons, with a tractive resistance of 315 lb 
at 20 m.p.h., increasing to 495 lb at 30 m.p.h. 
The running schedule of 16 m.p.h., with six 
seven-second stops per mile, is achieved with 
an initial acceleration of 3-5 m.p.h. per second, 
a braking retardation of 4 m.p.h. per second, 
and an energy consumption of 3-8 units per 
car-mile. When this car is used on a route 
carrying a proportion of older stock it can be 
run economically at a slower schedule with a 
corresponding reduction in energy consump- 
tion. Thus, with six seven-second - stops 
per mile, it is claimed that the same car can 
achieve a schedule of 10 m.p.h. with an energy 
consumption of 2-2 units per mile. For the 
optimum braking performance it is not advis- 
able to apply brake shoes to the tyres of resilient 
wheels, since the heat generated would in time 
cause partial vulcanisation of the rubber sand- 
wich and destroy its characteristics. The 
brake drums, as illustrated, are therefore 
mounted on the ends of each axle, and this has 
the advantage of relieving the propeller shaft 
and gear from all braking loads of the pneu- 
matic brake. Ferodo brake shoes are employed 
and experience suggests that they will compare 
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favourably with iron brake shoes, taking main- 
tenance and useful life as criteria. 

We are informed that ‘‘ Vambac’”’ equip- 
ment has already been incorporated in modern 
tramcars in this country. Satisfactory service 
trials have been completed on a Blackpool 
Corporation tramcar, as a result of which it has 
been decided to modify a number of vehicles 
by fitting ‘‘ Vambac ’’ equipment. Preliminary 
trials of the system have also been carried 
out successfully on a new double-deck car, 
built by Glasgow Corporation. 





The Engineering Centre, 
Glasgow 


As the first permanent exhibition of engineer- 
ing products and materials in Britain, the 
Engineering Centre in Glasgow, which was 
opened by Sir James Lithgow on December 3rd, 
is of considerable interest to industry. This 
centre will not only be devoted to showing 
prospective buyers the latest designs of engi- 
neering products, tools and materials, but it 
will also provide an important service to 
industry in facilitating closer co-operation 
between designers, consultants, makers and 
purchasers. 

At the time of opening two floors of the 
Centre were ready and the available space was 
occupied by the products of some 150 firms. 
In the next two months it is proposed to open 
two further floors, on which heavy engineering 
and the electrical industry will be widely repre- 
sented. Ultimately, the exhibits at the Centre 
will cover an area of some 100,000 square feet. 
A nucleus technical staff has already been 
engaged for the purpose of supplying those 
interested with full technical and factual 
information about the various products. 
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to manufacturers in the industry, but also 
gave them excellent opportunity to broaden 
their outlook by seeing what others are doing. 

Replying to Sir James’ speech, Mr. E. Bruce 
Ball, the vice-chairman of the Centre, 
emphasised that, as this will be a permanent 
exhibition of modern engineering developments, 
all exhibitors would be urged continuously to 
bring their exhibits up to date. The organisers 
and staff were, he said, determined that the 
Centre should never be classed as a museum. 
In this way engineers and buyers of engineering 
plant would be encouraged to use the Centre 
regularly, and, with the assistance of the 
technical officers, they would obtain the latest 
information about the suppliers of any type of 
equipment in the engineering field. Mr. Ball 
said that the organisation of the Centre has 
been made flexible to allow adjustment to the 
requirements of exhibitors, the staging of 
special exhibitions, and the use of the facilities 
for meetings of technical societies. The Centre 
will, it is hoped, collaborate with the Council 
of Industrial Design in its work of developing 
improvements in engineering products from 
the appearance viewpoint. 





The London Transport 
Executive 


THe road and rail undertakings at present 
controlled by the London Passenger Transport 
Board will pass, under the Transport Act, 
1947, into the ownership of the British Trans- 
port Commission, on January 1, 1948. They 
will then be managed by the London Transport 
Executive which has been set up as the agent 
of the Commission, and at a Press conference 
on Friday last some particulars regarding the 
future control and operation of London’s 
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In introducing Sir James Lithgow at the 
opening ceremony, Major Jackson Millar, the 
chairman of the Centre, said that the directors 
resolved to keep the Centre alive, attractive 
and useful, in the belief that it will develop 
into a place to which engineering interests 
will automatically converge. As time and 
conditions permit further alterations will be 
made to premises, adjacent to the Centre, which 
have already been secured. 

In the course of his opening address, Sir 
James said that the Centre and its services 
were @ first-rate private enterprise and filled 
an obvious want. He considered that it pro- 
vided not ‘only a beneficial form of publicity 


GLASGOW 


CENTRE, 


road and rail services were given by Sir Cyril 
Hurcomb, chairman of the British Transport 
Commission, and by Lord Latham, who has 
been appointed chairman of the London 
Transport Executive. 

The Executive consists of five full-time 
members and three part-time members, who 
have been appointed by the Minister of Trans- 
port after consultation with the British Trans- 
port Commission. Lord Latham will serve 
as chairman of the Executive and in addition 
will personally concern himself with general 
planning, research and development. The other 
full-time members of the Executive are Mr. 
John Cliff, who will take special responsibility 
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for staff and staff welfare ; Mr. A. H. Grainger, 
who will concentrate on civil and electrical 
engineering, supply and legal matters; Mr. 
L. C. Hawkins, who will guide financial affairs ; 
and Mr. A. B. B. Valentine, who will have 
special interest in operational and mechanical 
engineering matters. The three part-time 
members are Sir Richard Burbidge, Sir Edward 
Hardy, and Mr. T. E. Williams. To achieve 
the highest measure of working efficiency and 
the closest co-ordination throughout the new 
undertaking, each full-time member of the 
executive will, as indicated above, take full 
responsibility for the work of a number of 
departments, but it was stressed at the Press 
conference that all will work asa team. Within 
the departments of London Transport itself 
the responsibilities of officers and staff will 
remain unchanged and the conciliation and 
negotiating machinery governing staff and 
émployment relations will be maintained and 
continued. 

It may be recalled that by the London Pas- 
senger Transport Act of 1933 passenger trans- 
port in London and surrounding areas to the 
extent of about 2000 square miles—stretching 
north-south from Baldock to Horsham and 
east-west from Gravesend to Aylesbury— 
was unified in a comprehensive system, and 
under the new ownership this system will, 
for the most part, be continued. The oppor- 
tunity is being taken, however, to do what 
Lord Latham appropriately called a little 
“tidying up” of the running powers over 
joint railway lines. At present, some of Lon- 
don Transport’s train services are operated on 
systems in which the L.P.T.B. and the main- 
line railway companies have a joint interest. 
It has now been agreed that all these joint 
lines shall be allocated either to the London 
Transport Executive or to the Railway Execu- 
tive. Certain lines owned by one or other of 
the main line railways, but served by London 
Transport trains, will also be transferred to 
one executive or the other. 

Furthermore, it has been agreed that the 
London Transport Executive shall confine 
its operations to passenger traffic and the 
management of the limited amount of goods 
traffic now undertaken by London Transport 
will be transferred as soon as possible to the 
railway executive. This traffic is located mainly 
on the outer sections of the Metropolitan Line. 
The London Transport Executive will there- 
fore take over responsibility for the following 
lines: the Metropolitan and Great Central 
joint line from Harrow-on-the-Hill to south of 
Aylesbury Station, including the Chesham 
branch and the Watford joint line from Moor 
Park to Watford; the Ealing and Shepherds 
Bush line and the section of the G.W.R. 
which forms part of the Western Extension 
of the Central Line to Greenford (excluding 
Greenford Station) ; the sections of the 
L.N.E.R. which form part of the Eastern Exten- 
sion of the Central Line; the L.N.E.R. lines 
from East Finchley to High Barnet and Mill 
Hill East, which are already worked by Northern 
Line trains of London Transport ; East London 
Railway between Shoreditch, New Cross and 
New Cross Gate; Hammersmith and City 
Line, Hammersmith to Westbourne Park ; 
and Whitechapel and Bow Railway between 
Whitechapel and Bow Road. 

The Railway Executive will take over full 
responsibility for Aylesbury Station and the 
Metropolitan and Great Central joint line from 
there to Verney Junction ; the Railway Execu- 
tive will also be responsible for the West Lon- 
don Railway from Earl’s Court Junction to 
Uxbridge Road. London Transport will con- 
tinue to run Exhibition services to Kensing- 
ton (Olympia) Station. 

An idea of the magnitude of the under- 
taking for the management of which the 
London Transport Executive will be respons- 
ible is given by some statistics which were 
quoted at the Press conference. There are, 
for instance, 450 trains, based on twenty 
depots. which run over a network of 232 miles 
of railway and serve 260 stations. No fewer 


than 7200 train journeys a day are performed 
in order to maintain London’s Underground 
services. Road services are operated by a 
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fleet of 9550 vehicles, including 6650 buses, 
850 tramcars, 1700 trolleybuses, and 350 
motor coaches. These vehicles are dispersed 
throughout the London Transport area in 
111 garages and depots. The staff employed 
throughout the system numbers nearly 100,000 
and includes 23,000 road service drivers, 
23,000 road service conductors, and 3200 
railway trainmen. 


—__—_——_@- 


Multi-Channel Recording of 
Oscillograph Traces 


To simplify the process of making a photo- 
graphic recording of a number of oscillograph 
traces occurring simultaneously, Avimo, Ltd., 
Herbert Street, Taunton, are manufacturing 
a series of recording cameras with built-in 
cathode ray tubes, The screens of these tubes 
are reflected in a mirror, which is so arranged 
that as many as fifteen separate traces (and 
a timing trace) can be photographed simul- 
taneously on a recording camera. 

Referring specifically to the fifteen-channel 
recording camera which is illustrated herewith, 
the traces are recorded side by side on standard 
70mm sensitive material, provision being made 





FIFTEEN -CHANNEL RECORDING CAMERA 


for 100ft lengths of perforated film or paper 
wound on metal ls. The maximum 
amplitude of each trace is reduced from lin 
on the screen to 7:5mm ‘on the film. To 
accommodate them on the film width, the 
traces are arranged to overlap so that the 
ks of any one trace will lie approximately 
along the datum of the neighbouring trace. 

A microscope is incorporated in the unit, 
so that the traces can be examined whilst 
recording is in progress, and the microscope 
embodies a light-tight plain leaf shutter to 
prevent unwanted exposure of the film when 
the microscope is not in use. The camera 
lens unit houses two Dallmayer 3in “‘ Pentac ” 
f.2-9 lenses and is provided with an easily 
operated shutter to exclude light from unex- 
posed film when the rear cover has been 
removed for direct observation of the c.r. 
tubes. 

Each of the fifteen tubes mounted inside the 
camera is surrounded by a mu-metal shield, 
arranged so that light from the tube heaters 
has the least possible effect on the film. An 
adjustment which cannot be upset by nor- 
mal vibration and handling makes it possible 
to orientate each tube in its mounting to 
ensure that the traces can be made to lie on 
a straight line at right angles to the direction 
of the film travel. Ordinate deflection is pro- 
vided by movement of the film and not by 
deflection of the cathode rays within the tube. 
The drift in the ordinate direction is claimed to 
be less than 1 per cent of any ordinate deflec- 
tion produced by movement of the film. 
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A range of six film speeds can be obtaingg 
as follows: lin, 2}in, 5in, 10in, 25in and 50in 
second, approximately. For the time-scale proyj. 
sion is made to allow for the independent record. 
ing of a series of lines projected from a mere 
vapour lamp. These lines are not more than 
Imm wide at a film speed of 50in per secong 
and the scale can be controlled by adjusti 
a timing oscillator. The film record algo 
includes @ triangular event marker, which 
appears in the centre of the film width. 

The outer casing of the recorder consist 
of a light alloy casting with a separate bage. 
plate. There are four removable covers jp 
the casing; one cover on each side gives 
immediate access to the c.r. tubes; a cover 
at the rear allows the traces to be viewed 
directly and at the same time facilitates clean. 
ing and- adjustment of the lens and mirror 
units ; the fourth cover at the top of the instru. 
ment gives access to the gate and spools cham. 
ber. Control knobs for the focusing and 
brilliance resistors of the individual c.r. tubes 
are mounted in pairs on the front of the casing, 
Two master focusing and brilliance resistors, 
with their control knobs, are fitted in a con. 
venient position on the top of the casing. The 
microscope is housed in a separate casting, 
which is secured to the front of the casing by 
six screws, so that it 
can readily be removed 
as a separate unit for 
cleaning. 

Removal of the base. 
plate gives access to 
the driving unit, which 
consists of a single. 
phase commutator 
motor designed to 
operate on a 230-V, 50 
cycles per second sup. 
ply. The camera is 
designed so that it can 
be used either alone 
or, mounted on anti- 
vibration mountings, as 
a built-in unit with its 
associated _ electronic 
equipment. 

A similar unit, but 
having six channels 
instead of fifteen, forms 
part of the photo- 
acoustic recording 
equipment, which has 
been designed and made 
to the special require- 
ments of the Ministry of 
Supply for making light 
and sound measurements. In addition to the six- 
channel camera the equipment consists essen- 
tially of six photo-cell/microphone units, which 
are suitably disposed within 2000ft of a target. 
The pick-up units are connected by cables to 
a van housing the camera, amplifiers and 
control equipment. Each pick-up unit detects 
the flash and the sound of an explosion in 
the target area and transmits separate elec- 
trical signals to the recording van. Briefly, 
the pick-up unit incorporates a G.E.C. type 
KMV 6 vacuum photo-cell, a carbon micro- 
phone. and the associated components serving 
as cathode follower and pre-set microphone 
attenuator. The apparatus is mounted on an 
anti-vibration chassis enclosed in a light alloy 
casting with a hinged front door. This door 
carries a jin thick opal glass screen backed by 
a glass cell containing a suitably coloured 
solution to serve as a correction filter for the 
response of the photo-cell. 


—+ ——__ 


Motor VEHICLE PRODUCTION AND REGISTRATION. 
—The production of private motor-cars, taxicabs 
and commercial vehicles in the United Kingdom. 
in the month of October totalled 40,328, compared 
with an estimated monthly output of 37,000 in 
1948. Ia publi hing the figures, the Society of 
Motor Manufacturers and Traders add: that, 
apart from those vehicles registered a3 exempt 
from taxation, there were licensed for the road in 
Great Britain at the end of August, 1,920,000 cars 
and 642,000 goods vehicles. It is expected, of 
course, that future returns will show the effect 
of the abolition of the basic petrol ration. 
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Fuel Systems for the 
Aero-Gas Turbine* 


py B. A. WATSON, O.B.E., D.Sc., M.I.Mech.E.t 


Suppty oF Fue. 


{ae problem of designing a fuel system which, 
for @ given setting of the pilot’s control, will 
yaintain &@ constant engine under all 
wnditions is a difficult one, unless it is of the 
al governor type where the governor 
ytomatically adjusts the fuel supply until 
ihe desired speed is attained. For this reason, 
fom the very inception of gas turbine work, 
there has been a steady far without 
any teal success—to develop a control system 
of this type. < ' 

Before, however, dealing with these problems 
in detail it is worth while asking whether engine 
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I,—Maximum pump output which must be pro- 
vided to meet extreme conditions. 

Il.—Fuel eae for maximum speed at sea 
level. 

(urve III.—Fuel required for maximum revolutions per 

minute climb at sea level. 
Curve IV.—Fuel required for maximum revolutions per 
minute at 2-6 lb per square inch absolute. 


Curve 


Curve 


Fic. 1—Principles of the Control System 


speed is really the quantity which the pilot 
wishes to control. It is true that there must 
always be some overriding control on turbine 
speed—the small factors of safety involved in 
the rapidly rotating parts necessitate this— 
but, subject to a safe speed not being exceeded, 
the pilot is more interested in aircraft speed 
or in thrust at a given altitude than in engine 
speed per se. This, in some respects, eases the 
problem as a decrease in 7, for example, is 
accompanied by an increase in thrust at a 
given speed, so that for a given thrust the 
turbine speed may be reduced, or, to express 
it somewhat more simply, over a small range 
of speed the thrust is proportional to the heat| 
input and is independent of the speed itself. 
For this reason control systems which define 
the fuel flow at any altitude have, in this 
country at all events, given fairly general 
satisfaction, provided the necessary “‘ speed 
override ” is present. 

Reverting again to the general problem, a 
typical curve may be considered, as in Fig. 1, 
where curve III represents under I.C.A.N.{ 
conditions the relation between turbine speed 
and fuel flow at relatively low air speeds as on 
climb. 

We can define any given operating point 
by the intersection of this curve with any given 
straight line. A horizontal line PA will repre- 
sent the case in which the control system fixes 
the flow, a vertical line PB the case in which 
the flow is controlled by an _ isochronous 
governor, and a line OP through the origin 
the case in which the pump driven by the engine 
is operated at a fixed stroke and all the fuel is 
fed to the burners. : 

Of the three possibilities, the last can be 
dismissed, as under certain conditions the 
straight line intersects the curve at two points, 
giving two possible operating speeds with an 
unstable region between, leaving only the first 
and the second possibilities. 

Dealing first with the second alternative, 





* Excerpts, Institution of Mechanical Engineers, 
December 5, 1947. 

i r, Joseph Lucas, Ltd. 

International Committee 


for Aerial Navigation. 


THE ENGINEER 


or all-speed governor control, it is self-evident 
that no matter how the fuel consumption curve 
moves about with changes in P,, 7, and air- 
craft speed, the working point P will always 
be at the same engine speed, provided that the 
line PB is vertical, and with this proviso, 
changes in engine speed merely involve corre- 
sponding changes in governor setting. But 
it is also clear that BP must be vertical, or 
nearly so, otherwise the speed for a given setting 
will vary widely with altitude as the fuel curve 
moves up and down on the diagtam. This, 
however, entails a governor which is -prac- 
tically isochronous ; and isochronous governors 
are notoriously difficult to make stable, 
especially when used over wide speed ranges. 

There is, however, a still more serious 
difficulty than that of governor stability, 
namely, the risk of overfuelling on acceleration 
or of flame extinction on deceleration. 

Consider the case of the engine operating 
under sea-level conditions at point P. In 
order to give the necessary margin of fuel 
to meet high forward speeds as shown on curve 
II, and also to meet eventualities including 
changes in 7, the pump capacity (if driven 
by the engine) must be represented by the line 
OD, which is intersected. by the ordinate PB 
at point E representing the maximum amount 
of fuel the engine can receive at that speed. 

Since the governor is isochronous, a small 
readjustment in governor speed—the equi- 
valent of a small increase in throttle opening 
on a normal engine—will increase the fuel to 
that corresponding to ordinate EB. 

At high-altitude conditions the engine will 
be working normally at point P’ ; but the same 
reasoning will hold, and a small increase in 
governor setting will still give the engine fuel 
corresponding to EB which is very many 
times greater than the amount with which 
it can successfully deal. Some form of pro- 
tective device to prevent overfuelling on 
acceleration is, therefore, essential if all-speed 
governing is employed, and the necessity for 
this, combined with the problem of stabilisa- 
tion, has—in this country, at all events— 
so far held back the development of this type 
of control. 

Direct Control of Fuel Flow.—The general 
practice on British engines, so far, has been 


Fuel ‘Supply 
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may be made to vary either the orifice area or 
the pressure drop. Four possible arrangements 
are thus obtained. In addition, however, 
the metering orifice may either be separate, 
or the burners themselves may be used as a 
metering orifice—which increases the possible 
arrangements to eight, so that the proposition 
at first simple soon takes on considerable 
complexity. 

To avoid this complication it is proposed to 
confine the description to systems either 
actually in use or in course of development. 
These may be classed broadly under two head- 
ings: pressure control systems, in which the 
burners themselves perform the function of a 
metering orifice; and flow control systems, 
in which a separate metering orifice is employed. 

Pressure Control System.—This is the system 
which has been used so far on practically all 
British engines, and is in many ways the 
simplest. In it, the pressure in the fuel line 
is made a function of altitude, thus giving the 
appropriate relationship between burner flow 
and altitude under “ full-throttle ” conditions, 
i.e., at maximum speed. In order to obtain 
speeds below maximum, a throttle valve is 
interposed between pump and burners, so / 
that in effect the discharge coefficient of the / 
burner system is varied. 

The desired relationship between line pressure 
and altitude is obtained either by using a 
fixed-displacement pump (e.g., a gear pump) 
working in conjunction with a relief valve, 
the setting of which is a function of total 
pressure at the engine intake, or by using a 
variable-stroke pump, the displacement of 
which is automatically varied so as to give the 
desired relationship between line pressure and 
total pressure P,. The former device, i.e., 
the controlled relief valve, is generally known 
in this country as a ‘“barostat,” while the 
device employed to control a variable-stroke 
pump has received the name of “ B.P.C.,” a 
contraction for barometric pressure control. 

Although the paper is intended to deal as 
far as possible with fundamentals rather than 
to give descriptions of apparatus which have 
already in many cases appeared in print, it 
is felt that a short description is desirable. 

The Barostat.—This instrument, designed by 
Ricardo and Co., Ltd., consists of a relief 
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Throttle Valve 
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Fig. 2—Circuit Arrangement with Pressurising Valve 


to follow the first arrangement, i.e., to define 
the fuel flow to the engine in terms of altitude 
and pilot’s control position and to disregard 
any second-order refinements which may be 
desirable to deal with temperature or aircraft 
speed. In general terms this involves the use 
of a metering orifice and the maintenance 
across this of a specific pressure drop. Allow- 


ance can then be made for altitude, either by’ | 


varying the orifice area with altitude or by 


making the pressure drop across it altitude- | 
conscious. In the same way the pilot’s control | 


valve loaded by a spring, whose loading is a 
function of the total pressure. As the spring 
loading necessary is large, a servo-system is 
employed, consisting of an extensible capsule 
stack with hydraulic servo-unit so arranged 
that the length of the stack defines the position 
of the spring abutment and hence the spring 
loading. The fuel itself is used as the servo- 
fluid, a small amount being bled off the high- 
pressure fuel line through a pressure-reducing 
valve for this purpose. 

Theoretically it is possible with this arrange- 
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ment, by using compound springs or their 
equivalent, to obtain a non-linear relationship 
between total air pressure and fuel line pressure ; 
but in actual practice simple springs have 
usually been employed for simplicity, thus 
giving a linear relationship. 

The “ B.P.C.”—This instrument consists of 
an evacuated capsule subject to total pressure 
and operating on a lever system balanced by 
fuel pressure acting on a small diaphragm. 
The lever also carries a small valve element 
which controls the pump stroke ; opening the 
valve reduces the stroke, and closing increases 
it. As the maximum amount the valve has to 
lift off its seat for this purpose is only of the 
order of 0-00lin, the movement of the capsule 
stack is negligible, so that the conditions are 
different from the barostat, where the stack 
expands freely. This makes for simplicity 
and reliability, but it does introduce the 
limitation of a linear relationship between total 
pressure P, and fuel line pressure, which 
theoretically can be avoided in the case of the 
barostat. 


At a later stage the importance of keeping / 


the burner pressure as high as possible in the/ 
interests of good atomisation will become 
evident. The pressure drop in the separate 
pressurising valve is ineffective in this respect, 
and it would clearly be advantageous if this 
extra drop could be incorporated in the burner 
itself—in other words, if the burner orifice 
were a function of pressure. This is the case 
in the Lubbock burner, where one of the orifices 
is variable and under the control of fuel line 
pressure, and in the duplex burner where two 
orifices are employed with a pressure-responsive 
change-over valve. Fig. 2 shows a typical 
hydraulic circuit for a complete installation, 
including twin pumps, B.P.C., and throttle 
valve, where the pressurising valve is made to 
act as the “ splitter” valve in connection with 
a set of duplex atomisers. 

Flow Control Systems.—The pressure control 
system suffers from two major disadvantages. 
First, the fact that the fuel delivered is 
dependent on the characteristics of the burners 
and also on the gas pressure in the combustion 
chambers, and second, that the fuel pressure 
at the pump is independent of engine speed, 
so that (except under “‘ combat ”’ conditions) 
a very large proportion of the pressure is wasted 
at the throttle valve. This considerably 
increases the duty on the pump and reduces 
its effective life. 

In the flow-control system a separate meter- 
ing orifice with a relatively small pressure 
drop is placed in the fuel line, and the pressure 
drop across this orifice is made to control the 
fuel delivered. 

The first application of this. principle was 
in the Ricardo flow control barostat. Here the 
area of the metering orifice is a function of P,, 
and the pressure drop, which is balanced against 
a spring, controls the relief valve through a 
suitable servo-system. The equivalent of 
throttle opening is provided by varying the 
loading of the spring so that at part-throttle a 
smaller pressure drop and smaller flow is 
sufficient to balance the system. 

An alternative form of control applicable to 
a variable displacement pump is shown dia- 
grammatically in Fig. 3. Here the orifice is 
under the control of the pilot, and the pressure 
drop across it is balanced against P,, so that 
it is the converse of the preceding arrangement. 
The general principle of operation is the same 
as that of the B.P.C., the orifice pressure drop 
and P, being normally in equilibrium. Any 
unbalance serves to operate the control valve 
of the pump servo-system. 

Clearly this system suffers from the same 
difficulties in matching engine requirements 
and fuel flow as does the pressure control 
system with fixed orifice atomisers, and its 
use must involve the same type of compromise 
and the same altitude limitations as is involved 
in this system. It has, however, the advantage, 
as compared with the Ricardo flow control, 
that the pressure drop is as high at idling as 
at full speed, giving the advantage of larger 
control forces and increased idling stability. 
On the other hand, the pressure drop at altitude 
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is relatively small, unless a high value is chosen 
at sea level. 

Full-Range Flow Control.—In this arrange- 
ment the area of the metering orifice is made a 
function of both altitude and pilot’s control 
position, the pressure drop across it remaining 
constant under all conditions. This arrange- 
ment has the advantage of giving adequate 
operating forces under all conditions of flight, 
and also of enabling a correct match to be 
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Fic. 3—Principle of Simple Flow Control 


made between engine requirements and actual 
fuel flow over a large portion, if not the whole, 
of the operating range. 

In an early form of this, the metering orifice 
took the form of an aperture in a rotatable 
sleeve partially obturated by a second sleeve 
sliding relatively to the first, so that the actual 
aperture area was a function of the axial 
position of the second sleeve and the angular 
position of the first. The pilot’s control lever 
was connected to the first sleeve, while a baroe 
metric capsule moved the second one through 
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Fig. 4—Full-Range Flow Control 


the medium of a suitable servo-system. The 
pressure drop was applied to a diaphragm 
and the resultant force balanced by a set spring, 
any unbalance serving to operate the pump 
servo-motor. 


A later form, which has several advantages 
over the early one, is shown in Fig. 4. Here a 
servo-system controlled by the total pressure 
P, moves a hollow plunger, the end of which 
is suitably contoured to form an annular 
orifice. At the same time, the internai bore 
of the plunger working in conjunction with a 
fixed contoured plug forms a second variable 
orifice. The area of the second orifice is made 
suitable for the idling flow of the engine, while 
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the combined flow of both orifices is correct fy, 
full-load conditions. 

In order to control the engine speed, a hak. 
pressure valve or check valve is interposed ; 
the circuit of the larger orifice, the loading of 
the valve being determined by the pilot, 
control. When this loading is equal to th 
working pressure drop on the orifices (dete. 
mined by a diaphragm and set spring), no fyg 
flows through the main orifice, and tho engin, 
idles. When the spring loading is reduced t 
wero, the engine operates at full speed, 4, 


the two orifice plungers can be contourg | 


independently, correct conditions can }y 


obtained at all altitudes for both idling and 4 


full-throttle conditions without the necessity 
for compromise which has applied to system, 
previously described. 

This system has the advantage that it cay, 
if necessary, be fairly easily adapted to correc; 
for inlet temperature by making the value of 
the spring force against which the pressure drop 
is balanced a function of temperature. 

Overriding Controls.—In addition to tig 
main control system operated by the pilot, 
which, on the majority of existing engine, 
takes one of the forms described above, certain 
overriding controls are necessary. The prip. 
cipal ones which are either in general use o; 
which have been used experimentally are : 

Overspeed control. 

Overtemperature control, 

“* Surge ”’ control. 

Fuel/air ratio control. 

It will be clear that in general an overriding 
control can be employed as a pilot’s control 
by giving it a variable parameter, as, for 
example, where an all-speed governor is 
employed which will naturally then take the 
place of the overspeed governor. 

Overspeed Control.—Some form of overspeed 
control is an absolute necessity on all turbine 
engines. The type most commonly employed 
at present is hydraulically actuated, the pum) 
rotor being drilled with a number of radia! 

so as to produce a fluid pressure 
proportional to the square of the speed. ‘This 
pressure is applied to a diaphragm and opposed 
by aspring. On the spring load being exceeded, 
the diaphragm is forced off its stop and opens 
a small valve controlling the pump servo. 
system and causing the stroke to be reduced. 

An alternative governor in use on certain 
engines is of the standard centrifugal mechanical 
type in which the governor closes a throttle 
valve in the fuel line. As compared to the 
hydraulic governor it has the disadvantage of 
requiring a separate mechanical drive and com. 
plicates the pipe lay-out slightly. It has, 
however, the advantage that the governed 
speed is independent of fuel density, which is 
an advantage when fuels of different density, 
o.g., kerosene and petrol, are used on the same 
engine. 

Overtemperature Control.—While engines have 
so far operated satisfactorily without any over- 
riding control on temperature other than that 
afforded by the pilot observing a pyrometer 
indicating the jet pipe temperature, the need 
for such a control is becoming steadily more 
insistent. Even on jet engines where tempera- 
ture and speed are closely related, such an 
‘* override ”’ is desirable, partly to deal with the 
effect of air inlet temperature and partly to 
cope with abnormal operating conditions such 
as mechanical damage to one of the combustion 
chambers causing a loss of air from the system. 
The steadily increasing rating of such engines, 
with the accompanying rise in jet pipe tem- 
perature and smaller operating margin of safety, 
is also an important factor. 

On turbine-driven propellers or on engines 
with variable-jet pipes where the relative 
amount of work taken from. the cycle can be 
altered, such a control or its equivalent would 
appear to be an absolute necessity. 

The problem of providing such an override 
is, however, by no means easy. Most of the 
systems so far under investigation are based 
on @ measurement of the jet pipe temperature, 
although this is somewhat lower than that of 
the turbine blades and combustion system, 
which are the first to feel distress. The 
chief difficulty involved is that of designing 4 
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ymperature-responsive element capable of 
withstanding the high temperature (up to 
750 deg. to 800 deg. Cent., i.e., 1382 deg. to 
\472 deg. Fah.) and the high gas speeds 
(upwards of 1000ft per second), while still 
giving @ sufficiently rapid response. A slow 
response is undesirable not only because the 
gystem then ceases to give protection against 
temperature transients, but also because it 
may lead to instability of the control system 
with which it is associated. 

Existing work is based on suitably shielded 
thermo-couples of small-section wire and low 
thermal inertia, arranged in a bridge circuit 
with their e.m.f.s balanced against a reference 
emf. derived from a standard cell or other 
source Of maintained voltage. The out-of- 
palance e.m.f. is suitably amplified and caused 
to control a small electric motor. The motor 
then rotates in one direction or the other, 
according as to whether the thermo-couple 
em.f. is above or below the reference value. 
The motor can either be suitably geared to a 
throttle valve in the fuel line, or it may be 
made to ‘“‘trim’”’ the fuel control system in 
some equivalent manner, e.g., it may be caused 
to modify the spring loading of the balanced 
system in the B.P.C. and thereby react on the 
pump servo-system. 

It is desirable that such a system should 
only be arranged to give a “ proportional 
trim” to the fuel system, i.e., its function 
should be to “‘ trim ”’ the fuel flow by a certain 
percentage which is substantially the same 
at all positions of the pilot’s control. In this 
case, should the temperature override go out 
of action for any reason, the control of the 
engine will not be seriously affected. 


(To be continued) 


————_oe—_- 


American Engineering News 
Steel and Concrete Quay Construction 


Extensive port improvements at Long 
Beach, in California, U.S.A., include a quay 
founded on more than a thousand piles, con- 
sisting of steel shells or tubes filled with 
concrete. It is about 2500ft long and 33ft 
wide, while behind it is an area of solid fill 
of about 50 acres. The quay is an extension 
of an existing structure, making a total length 
of 4500ft, and provides a depth of 35ft of 
water along the face. The fender system con- 
sists of thick rubber tubing fitted between the 
fender timbers and the face of the quay, 
these timbers being carried by timber piles. 
A bulkhead of steel sheet piling retains the 
face of the earth filling. The steel piles are 
corrugated tubes 16in in diameter and 70ft 
to 85ft in length, spaced 8ft and 10ft between 
centres. Concrete was deposited by means of a 
hopper having an 8in pipe dropped within 
the steel tube. Inspections of completed piles 
showed a dense concrete. The floor or deck 
of the quay consists of a heavy reinforced 
concrete slab, in panels 8ft by 10ft. This floor 
is covered with ballast filling for railway 
tracks and the base of the paving for drive- 
ways designed to carry heavy motor lorries. 
At the one-storey transit sheds, which are 50ft 
wide, with concrete walls and steel roof trusses, 
the loading platforms on the outside are wide 
enough for the convenient operation of modern 
lift trucks for handling freight. The interior 
height also is sufficient to permit the operation 
of long-boom cranes in handling freight and 
cargo. The railway tracks and the driveways 
for lorries are so laid out as to separate the two 
types of traffic and all tracks are paved as a 
matter of safety and convenience. The whole 
design is based on economical port operation 
for general cargo, together with freedom from 
fire hazards. This work is an example of 
improvements being made at many United 
States ports. 


American Highway Report 
Road construction in the United 
States during the year 1946-47 was below 
expectation, but progress was made in the 
letting of contracts, according to the annual 
teport of the Public Roads Administration. 
The total length built was 7929 miles, as 
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compared with 2964 miles in 1946. It included 
2991 miles of main roads and 4609 miles of 
secondary or farm-to-market roads. Work 
approved made a total of 24,720 miles, including 
7982 miles of main roads and 15,620 miles of 
secondary roads. For post-war development, 
the Highway Act of 1944 authorised Federal 
aid to the States to the extent of £125,000,000 
in each of the first three years after the war. 
The Act also provided for the designation of a 
national system of interstate roads aggregating 
not more than 40,000 miles. The construction 
in 1946-47 was below expectation, owing to 
high prices of material, high bids on contracts, 
and shortages of men, materials and machi- 
nery. Furthermore, the Federal government 
imposed restrictions on road work for some 
months in order to avoid conflict with the 
housing programme. The network of inter- 
state roads, as approved jointly by the Federal 
and State governments in 1947, comprises 
the most heavily travelled roads and extends 
also through municipal areas. Rural sections 
of the system comprise only 1-1 per cent of 
all rural roads, but carry 20 per cent of all 
rural traffic. The system serves nearly all 
of the State capitals and 182 of the 200 
cities which have populations of 50,000 
or more. Where traffic density exceeds 800 
motor vehicles in peak hours there are to be 
four-lane divided roads, and where it exceeds 
3000 vehicles all cross traffic will be carried 
over or under the road. Nearly all large cities 
have plans for expressways through the city 
to connect with the main road system. These 
expressways are usually elevated or depressed 
so as to be clear of local or cross traffic and 
to permit speeds of 35 to 45 miles per hour. 


Regulating Gates for Reservoirs 


A paper published by the American 
Society of Civil Engineers discusses the econo- 
mics of different types of gates on dams for 
controlling the discharge of water from reser- 
voirs. Charts are given for estimating the 
comparative weights and costs of the several 
gates which include the following: _high- 
pressure hydraulically operated vertical slide 
gates, vertical roller bearing slide gates, radial 
crest gates, roller crest gates, and drum crest 
gates. A vertical slide gate designed by the 
Bureau of Reclamation and used at many of 
its irrigation dams gives a clear opening 5bft 
square or 6ft by 9ft, and is operated by a 
vertical hydraulic cylinder with piston rod 
attached to the stem of the gate. The gate 
slides on its bronze seals and the greater part 
of the operating capacity of the cylinder, at 
750 lb pressure, is required to overcome the 
seal friction created by the static pressure of 
the water against the upstream face of the 
gate. The hoisting capacity may be 60 
to 100 per cent of the entire static pressure 
on the gate, and this requirement may be 
excessive with large gates or high heads. To 
meet this difficulty there is the vertical gate 
with rolling friction instead of sliding friction 
having chains of rollers running between 
the gate and a vertical track on the gate frame. 
This gate is operated by tackle and hoist. 
The radial gate, or Tainter gate, is usually 
limited in length to 50ft or 60ft by the expan- 
sion joint spacing of the dam, but such gates 
100ft long are used in a dam on the Mississippi 
River. A service bridge with sufficient head- 
room is required for the hoisting machinery. 
The roller gate consists of a horizontal cylinder 
housing at each end a large pinion which engages 
an inclined rack built into the pier. It is oper- 
ated by endless chains which raise the gate 
or cylinder by rolling it up the inclined racks. 
Drum crest gates are watertight sector-shaped 
steel drums, hinged on either the upstream or 
downstream side. When lowered, it rests in 
a pit in the concrete spillway, its upper surface 
conforming to the contour of the spillway 
crest. As water is admitted to the pit the drum 
rises by. its buoyancy. 


American Blast-Furnace Developments 


Much interest in the economic deve- 
lopment of blast-furnace operations is being 
shown in the United States, and one line of 
study is the handling of the great volume of 
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air. If more oxygen can be admitted the 
output can be increased. This can be accomp- 
lished by blast enrichment or by blowing in 
more air, but at atmospheric pressure the 
gas velocity becomes so great that too much 
of the fines in the charge is blown out of the 
furnace. In a new arrangement that has 
proved highly successful, the furnace top 
and the blowing equipment are so modified 
that a top pressure of 10 lb can be maintained, 
requiring a gauge pressure at the tuyeres of 
30 lb instead of 22 Ib. In absolute pressures 
the outlet pressure is about 25 lb instead of 
17 lb, and the tuyere pressure is 45 lb instead 
of 37lb. The air entering at the tuyeres 
contains 20 per cent more oxygen but the outlet 
velocity is 18 per cent less than under 
normal operation. Results from furnaces 
now working under this method indicate 
increased tonnage, reduced dust losses, better 
control and less coke consumption per ton 
of pig iron produced. Production of cheap 
oxygen has for its purpose the increase of nor- 
mal oxygen content of the blast. Plants for 
drying the blast have been built and operated 
with success, but the cost of building and operat- 
ing a plant large enough to dry the enormous 
amount of air required practically balances the 
savings due to the dry air. There are limitations 
to the amount of oxygen enrichment that is 
permissible, due to present refractories and 
present methods of furnace operation. A 
definite limitation is the frequent rebuilding of 
furnaces made necessary by inability to control 
the higher flame temperatures made possible 
by blast enrichment. The cost of the oxygen 
will determine whether the reduction in coke 
consumption under this method will be econo- 
mically practicable. However, hot stoves 
might not be necessary with blast enrichment, 
thus partly offsetting the cost of additional 
oxygen. 


Strengthening a Suspension Bridge 

Because of objectionable oscilla- 
tions in the Whitestone suspension bridge at 
New York, aerodynamic studies have led to 
the reinforcement of its 11ft stiffening plate 
girders by 14ft trusses built upon them, 
thus giving a depth of 25ft to the stiffening 
system. At the same time its floor or deck 
was widened so as to provide a three-lane 
roadway of 31ft for each direction of travel. 
This bridge, built in 1939, is the fourth longest 
suspension bridge in the world, having a main 
span of 2300ft between towers and side spans 
of 735ft from the towers to the cable anchorages. 
Oscillations in the deck were observed during 
construction and during its early years they 
were at times sufficient to cause vertical 
movements or waves that were uncomfortable 
for riders in automobiles. The frequency of 
these movements was reduced by the intro- 
duction of diagonal cables and by a friction 
dampening system at the towers, but these 
improvements did not reduce the magnitude 
of the waves. It was at first proposed to place 
a 25ft stiffening truss inside of the plate- 
girders, but it was difficult to so place them as 
to work together with the girders. These 
difficulties were avoided by placing 14ft 
trusses on top of the girders, which thus became 
the bottom chords of 25ft trusses. Owing to 
the increase in vehicle traffic and the limited 
use of the sidewalks for pedestrians, it was 
decided to eliminate these walks and thus widen 
the floor to give two three-lane roadways. 
This widening was the first step and was fol- 
lowed closely by the erection of the trusses. 
The truss design had to be governed by the 
spacing of the transverse plate-girder floor 
beams, and the placing and handling of the 
new steel was done by means of tractor cranes 
working on the roadways. Many difficulties 
were encountered in avoiding interference with 
the main cables and suspension cables, but 
while vertical movements were originally as 
much as 20in to 24in, observations on windy 
days after the new work showed a maximum 
of 7in to Qin. 


——_—_@————— 


THE COLONIAL OFFICE announces that Mr. J. E. 
Sutton has been appointed an electrical engineer in 
the Central Directorate of Aeronautical Telecom- 
munications, Caribbean Area. 
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Industrial and Labour Notes 


Conversion of Railway Securities 


The British Transport Commission has 
announced that on January 1, 1948, British 
Transport Stock will replace the stocks of the 
principal railway and canal undertakings, which 
are to be vested in the Commission on that date. 
Particulars of the new stock and conversion rates 
will be published in the Press on January 2nd. 
It is realised that holders of the existing 
securities must be able to deal in their British 
Transport Stock holdings on and from January 
lst, and existing stock certificates will therefore 
be regarded as representing the appropriate 
amount of British Transport Stock until such 
time as they can be exchanged and the accounts 
transferred to the Bank of England, which will 
act as registrars of the new stock. No endorse- 
ment of the old certificates is required, and their 
value in terms of British Transport Stock will be 
ascertainable by reference to the conversion 
ratesmentioned above. Until the certificates of a 
particular holding in an existing undertaking 
are exchanged for certificates of the new stock, 
the registrars of that undertaking will retain 
the account as British Transport Stock and 
make the payment of interest as necessary. 

All dividends and interest on existing securi- 
ties cease on December 3lst, but interest will 
accrue from January 1, 1948, on the British 
Transport Stock substituted for the. existing 
holdings, and the first payment of interest will 
be made on July 1, 1948, at the rate to be 
attached to the new stock. The certificates of 
British Transport Stock will be issued by the 
Bank of England, and opportunity will be taken, 
on any transfer or similar dealing in stock repre- 
sented by existing certificates, to transfer the 
stock account affected to the Bank, and issue 
new certificates. Except when the stock is 
being transferred, or a document affecting the 
name of a holder is being registered, certificates 
of the old securities must not be sent for 
exchange into certificates of British Transport 
Stock until they are called for. Instructions 
for the payment of interest ordividends recorded 
in respect of holdings of the old securities will 
be applied to the corresponding holdings in 
British Transport Stock. 


Industrial Building 
At the end of last week, the Chancellor 
of the Exchequer made a statement regarding 
the way in which the Government’s decisions 
set out in the White Paper on Capital Invest- 
ment in 1948 are to be put into effect so far as 
building programmes are concerned. The White 
Paper states that for a period of at least six 
months no new industrial buildings or exten- 
sions will be started other than a limited 
number of cases of exceptional importance by 
reason of their contribution to exports and 
import saving. This, the Chancellor explained, 
is intended to represent virtually a ban on the 
starting of all new industrial work for at least 
six months. The exceptions mentioned in the 
White Paper will be confined to the absolute 
minimum of cases of altogether unusual 

urgency and importance. 

The White Paper also says that all factory 
building, including extensions now in progress, 
which has not reached the steel erection stage, 
will be reviewed with the object of postponing 
at least half, but that within the reduced 
volume of factory building preferential treat- 
ment will continue to be accorded to develop- 
ment areas. The review is now in progress, the 
Chancellor stated, and in determining the cases 
in which work is to be suspended, Government 
Departments are taking account of the extent 
to which schemes may make an early and signifi- 
cant contribution to exports or import saving, 
and of the particular needs of basic industries. 
Firms whose work is to be suspended will be 
notified by the Departments which have spon- 
sored the new projects, and it will not be neces- 
sary to make inquiries in advance of letters 
which will be sent immediately decisions are 
reached. 

The Chancellor’s statement added that no 


indication can be given at the moment as to 
when work can be resumed on projects selected 
for suspension, as this will depend on circum- 
stances which cannot at present be forecast. 
In the present situation it is of paramount 
importance that all resources should be 
employed in the manner most profitable to the 
national economy. Moreover, limitations in the 
supply of materials, and particularly of steel, 
may make it impossible to carry out the full 
programme even on the reduced scale outlined 
in the White Paper. If the review of work 
referred to does not produce a sufficient sav- 
ing in scarce resources, particularly steel, it 
may be necessary to go further and withdraw 
licences from work which has got beyond the 
stage suggested in the White Paper. 


Industrial Employment in Wales 

A White Paper (Cmd. 7267), the second 
of a series intended to provide a factual basis 
for a review of the Government’s activities 
in Wales and Monmouthshire, was published 
by H.M. Stationery Office at the end of last 
week. It covers the year ended June 30, 
1947. 

A section dealing generally with industrial 
employment and development in Wales and 
Monmouthshire records that the changeover 
from munitions to peacetime production has 
now been completed, and the expansion of 
civil industries has already had a marked 
effect on the employment position. In the 
twelve months reviewed, up to the end of June, 
1947, the number of unemployed among the 
insured working population declined by 22,100 
to 44,176, which represents 6 per cent of the 
total insured population of Wales. It is 
mentioned also that during the year 3920 
workers, most of them men, went to employ- 
ment outside Wales under the Voluntary 
Temporary Transfer Scheme. 

The White Paper makes the comment that 
whilst there is room for satisfaction with this 
progress, there remains the problem of the 
absorption of surplus labour, much of which 
is unskilled and, in part, semi-fit. The Welsh 
Office of the Ministry of Labour continues to 
take, with other departments and with the local 
authorities, all practicable steps to introduce 
public work schemes and to allocate or con- 
tinue Government contracts so as to provide 
as much employment as possible until certain 
long-term measures become fully effective. 
Some progress has been made in bringing 
into operation schemes for the construction 
of forest roads and for general forestry work ; 
industrial site clearance schemes are also 
proceeding, and further industrial reserve and 
amenity site clearance schemes are projected 
to provide maximum employment during this 
interim period. Side by side with this problem 
of surplus labour, however, there is the prob- 
lem of the shortage of skilled labour. As an 
illustration of the position, there were at June 
30th immediate employment opportunities 
available for 13,600 men and 3650 women, 
but most of them were for skilled workers 
for new industries in process of development, 
and for able-bodied men for the heavy indus- 
tries. 


Trade Union Membership 


Figures compiled by the Ministry of 
Labour from information supplied by the 
Chief Registrar of Friendly Societies show that 
the total membership of trade unions in the 
United Kingdom at the end of 1946 was 
8,714,000, an increase of 11-5 per cent on the 
figure recorded in 1945. It is observed by 
The Ministry of Labour Gazette that the total 
is the highest ever recorded and can be com- 
pared with 8,348,000 in 1920. This 1946 total 
relates to all organisations of employees which 
are known to include in their function that of 
negotiating with employers with the object 
of regulating the conditions of employment of 
their members. 
Surveyed on the above-mentioned basis, 


the total number of unions known to hays 
been in existence at the end of 1946 was 153 
including twenty-five unions with headquarter, 
in Northern Ireland. During last year, twenty. 
one unions, with an aggregate membership 
of about 13,000, were reported as dissoly 
and twenty-six unions, with an aggregate 
membership of 109,000, ceased to exist a 
separate organisations in consequence of ama). 
gamation with other unions. On the othe 
hand, twenty-three new unions were formed 
during 1946, having an aggregate membership 
of about 122,000. 

It is of interest to note that of the 753 unions 
in existence at the end of last year, there wer, 
162 with memberships of under 100, 210 with 
memberships of between 100 and 500, and 
seventeen with memberships of over 100,000, 
The group of unions with the largest member. 
ship was that classified under the heading 
“Road, Dock, &c., Transport, and Genera| 
Labour,”’ which had about 2,130,000 member, 
The group of unions classified as ‘ Metals 
Machines and Conveyances,”’ showed a mem. 
bership of 1,580,000, while the unions tabu. 
lated under ‘‘ Coal Mining,” returned a mem. 
bership of 722,420. 

At the end of 1946 the number of federations 
of trade unions in the United Kingdom was 
fifty-one, the same figure as at the end of 1945, 
A large proportion of trade unions is, of course, 
affiliated to federations, but there are excep. 
tions, and some others are affiliated in respect 
of only a part of their total membership. 


Manpower for the Production of Mining 
Machinery 

The Ministry of Supply announced at 
the beginning of this week that application is to 
be made by the Ministry of Labour for release 
from the Forces of men formerly employed in 
the production of coal mining machinery. Only 
fully skilled men and apprentices who were in 
their final year when called up are eligible for 
release, and no applications are to be made for 
men called up after the end of 1946. 

The number of releases for which each firm 
may apply is to be limited to the number of first 
preference vacancies which exist for skilled 
men. The Ministry of Supply—which has 
recently become responsible for planning and 
progressing the coal mining machinery industry 
—urges employers who nominate men for 
release under this scheme to ensure that living 
accommodation is available within daily travel- 
ling distance from their work. 


Trade Disputes 


The Ministry of Labour says that there 
were 168 industrial disputes leading to stop- 
pages of work reported as having begun during 
the month of October, and that there were 
seven other stoppages, which had _ started 
before then, in progress during the early part 
of that month. In these 175 stoppages, 72,90! 
workers were involved, and the number of 
working days lost was 213,000. In the pre- 
ceding month of September, 116 stoppages 
were in progress, involving 85,100 workpeople, 
and resulting in an aggregate loss of 354,(0) 
working days. The coal-mining industry 
accounted for 100 of the stoppages in October. 
In these, 45,800 workers were involved, with 
an aggregate loss of 130,000 working days. 
There were thirty-three stoppages in the metal, 
engineering and shipbuilding industries, affect- 
ing 10,300 workers, and causing a loss of 44,000 
working days. 

In analysing the causes of the 168 disputes 
leading to stoppages of work in October, the 
Ministry of Labour says that twenty-one arose 
out of demands for wage increases, and sixty: 
four over other wage questions ; ten related to 
questions about working hours ; twenty-seven 
were concerned with questions regarding the 
employment of particular classes or persons; 
forty related to other questions affecting work: 
ing arrangements; and three arose ove 
matters of trade union principle. 
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French Engineering News 
(From our French Correspondent) 
Paris, December 5th 


The heavy industries have felt the main 
force of the strikes* breaking out all over 
France. The metallurgical industries have 
peen seriously affected, while the port 
of Marseilles was virtually paralysed by a 
general strike of railway workers which brought 
the number of strikers in the city up to 100,000. 
In the coal district of the Bouches-du-Rhone, 
work has also stopped in several mines and 
following @ government order to flour mills, 
requisitioning the mills and personnel, workers 
refused to obey the order. 

* * * 


Unless steel allocations to the French colonies 
are increased, re-equipment of these territories 
will be further slowed down from its already 
inadequate level. North Africa will find it 
impossible to carry out its development pro- 
gamme even for products considered as 
priorities, and the colonies will have to give 
up much of the construction work relating to 
roads, railways, bridges, ports, &c. At the 
moment it is unlikely that allocations will 
be increased, particularly following the decision 
to cut down on dollar purchases. 

French steel production made considerable 
progress in September, however, production 
being 430,000 tons of pig, 520,000 tons of crude 
steel (including 190,000 tons of Martin and 
37,000 tons of electric steel) and 375,000 tons 
of finished products. 

Electric steel production in France is now 
higher than in 1938, with 36,000 tons a month, 
as against 30,000 tons. 

* * * 


As a result of economic discussions with 
Poland, France has signed two agreements, 
one lasting one year and the other four years, 
by which Poland will deliver coal in exchange 
for various products. The agreements will 
take effect after settlement of the private 
debts contracted by Poland in France before 
the war. The first agreement envisages the 
exchange of 1,000,000 tons of coal against 
1,700,000,000 frances of chemical products, 
wool and light manufactured goods. The four- 
year agreement, covering 7,200,000,000 francs, 
is for the delivery by France of lorries, cars 
and industrial equipment in exchange for 
6,650,000 tons of coal. 

* * * 


Repairs to the Bissorte hydro-electric plant 
have now been completed. In September, 
1944, the retreating Germans blew up the 
plant and part of the conduits feeding it. It 
had supplied 130,000,000 to 200,000,000kWh 
a year since 1935, the height of the falls being 
1150m and its reservoir capacity 40,000,000 
cubic metres. The plant plays a triple réle. 
In winter it supplies power to the electro- 
metallurgical plants of the region ; in summer 
it partially regulates the flow of the Arc River, 
and it supplies peak power for the general 
network. 

* * * 


A survey of 8.N.C.F. rolling stock made 
recently shows that 71,300 trucks are awaiting 
repair, compared with 58,600 last year. This 
is due to the fact that 70,000 French trucks 
have been overhauled, after service round 
Europe in a poor condition. It will be some 
time yet before the S.N.C.F. is able to restore 
its rolling stock to prewar condition. Before 
the war, rolling stock was given an intermediate 
inspection every three years and was generally 
overhauled every twelve years. At the moment 
some wagons are in such a bad state that they 
are returned to workshops every six weeks, 
which involves excessive outlay of material 
and labour. For this reason, the Ministry of 
Public Works has agreed that several thousand 
trucks which are too costly to maintain shall 
be scrapped. Since the S.N.C.F. is unable to 
cope with all the maintenance work on hand, 
private industry has been invited to participate 
to the extent of one third. 


*Further news of the French strikes appears on 
another page.—Ep. THE_E. 
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Notes and Memoranda 


Rail and Road 


Nortu Taiwan Rattway.—It is reported from 
China that a railway line connecting the city of 
Shinjo with the town of Chutung, in North Taiwan, 
was opened to traffic on November 5th. Work on 
this railway was begun by the Japanese in 1944, 
but at the time of their surrender had not proceeded 
very far, and was resumed by the Taiwan Railway 
Administration last year. Although the line is only 
104 miles long, its construction involved the building 
of ten bridges and a 400-yard tunnel. 

INTERNATIONAL Goops TRAIN CONFERENCE.—An 
International Goods Train Conference has been 
held recently in Stockholm. It was the third 
conference of its kind since the war, and all European 
countries, apart from Russia, Finland, Spain and 
Portugal were represented at it. The aim of the 
conference was to find means for improving punc- 
tuality and regularity in the running of inter- 
national goods services. It is intended to hold a 
further conference in the spring in order to collate 
and adjust time-tables which are being drawn up 
by each country. 

NorTHERN IRELAND Roap TransPport.—The 
twelfth annual report and accounts of the Northern 
Ireland Road Transport Board, covering the year 
ended September 30, 1947, show an operating 
profit for the year of £307,079 after charging 
£420,000 for depreciation and reserve for increased 
cost of renewals. Gross receipts from all operations 
constituted’ a record in the undertaking and 
amounted to £3,381,683, compared with £2,878,853 
in the preceding year. nditure increased from 
£2,667,091 to £3,074,604, or by 15-28 per cent. 
The number of passengers carried by the Board 
during the year was 80,037,513, an increase of 
almost 6,000,000 compared with 1946, and mileage 
run by the passenger fleet reached 27,790,859, an 
increase of almost 4,000,000 miles on the preceding 
year. Freight traffic handled included 1,768,926 
tons of general merchandise, and freight vehicles 
covered 14,221,951 miles during the year. The 
report explains that the year under review saw the 
introduction of the forty-four-hour week in the 
undertaking, and the cost to the Board, together 
with several other arbitration awards, will in a full 
year amount to over £160,000. It will be seen, 
therefore, that increased costs from labour alone 
will inevitably rise by a minimum of £120,000 in 
the coming year, so that, coupled with the rising 
cost of materials, the Board will be faced next 
year with a very steep increase in its expenditure. 
It is inevitable, therefore, the report continues, 
that at an early date the Board will be forced to 
reconsider its scales of charges for both passenger 
and freight traffic so as to maintain a balance 
between its income and the progressively increasing 
burden of costs. 


Air and Water 


AERIAL SurRvEY oF MippLeE East OILFIELDS.— 
Aerial survey work over oilfields in the Middle East 
is to be undertaken by the Anglo-Iranian Oil Com- 
pany, using a Bristol t “170” aircraft. The 
aircraft will be operated by Hunting Aerosurveys, 
Ltd., and is to be fitted vwatlm& camera station and 
an extra 300-gallon fuel tank for increased range. 
It will be based at Abadan, oil refining centre at 
the head of the Persian Gulf. Oxygen apparatus 
will permit flight over the oilfields at a height of 
22,000ft to give economy in the use of film. 

THe NARBADA AND Tapti VALLEYs.—As the 
result of a conference held recently in Bombay, 
it has been decided to proceed with a preliminary 
survey of the scheme for multi-purpose develop- 
ment of the Narbada and Tapti Rivers for flood 
control, irrigation, navigation and power genera- 
tion. Indian Concrete Journal says that it is 
expected that the survey will take about a year 
to complete, and from it will emerge the conclusions 
on which final proposals will be made for the 
project and the siting of four dams for training the 
rivers for hydro-electric and irrigation purposes. 

K.L.M. Arm Services.—A daily air service to 
the Far East has been started by K.L.M. Royal 
Dutch Airlines, by the addition of another 
‘* Constellation ” flight on this route, thus increasing 
the frequency of the service to seven times a week. 
K.L.M. is currently operating two “‘ Constellation ” 
flights and four ‘“‘ DC-4” flights in each direction 
every week, the journey from Amsterdam to Batavia 
taking just over three days. Comparative traffic 
figures issued by the K.L.M. Far Eastern Division 
disclose that 4000 more passengers were carried 
on this route between January and August, 1947, 
than during the same period last year. Freight 
increased by 270,000 lb, mail by 350,000 1b, and 
the number of miles flown,by,900,000. 





“ HicgHways oF THE ArR.”—An_ exhibition, 
entitled ‘‘ Highways of the Air,” is to be staged 
by the Royal Geographical Society at its head- 
quarters in Kensington Gore, London, 8.W.7, 
from December 22nd until January 15th. It will 
be open on weekdays—with the exception of Christ- 
mas Day and Boxing Day—from 11 a.m. to 5 p.m. 
It is stated that the exhibition has been planned 
against the background of the “ Air Age ’’ geography 
and the development of civil airways. Its main 
section, “ Planning an Air Route,” will be devoted 
to the various phases of administration and research 
necessary before a new route can be opened. It 
will also show the limitations imposed by weather, 
distribution of populations, and the physical 
formations of the earth. Large scale models of 
modern air liners, flying-boats, a working model 
of a helicopter, and a large model airport will be 
on view. 


Miscellanea 

Untrep Kinepom Tin Posirion.—The Ministry 
of Supply states that its stocks of tin metal at the 
end of October totalled 6438 tons, and consumers’ 
stocks at the same date were calculated to be 
2708 tons. Tin metal production during October 
amounted to 2561 tons. Tin ore stocks in the 
United Kingdom on October 31st were 6537 tons, 
compared with 6038 tons at the beginning of that 
month. 


GavuGE AND Toot Exuisition.—The Gauge and 
Tool Exhibition, organised by the Gauge and Tool 
Makers’ Association, will take place at the New 
Hall, Vincent Square, London, 8.W.1, from 
January 26th to February 6th. A luncheon arranged . 
by the Association will be held at the Savoy Hotel, 
Strand, W.C.2, on Thursday, February 5, 1948, at 
12.30 for 1 p.m. The Right Hon. Oliver Lyttelton, 
P.C., M.P., is to be the Guest of Honour. 


L.C.E. CuHristmas Lecrures.—Arrangements 
have been made for three Christmas lectures on 
‘“‘ High-Speed Flying and the Airport” at the 
Institution of Civil Engineers, Great George Street, 
London, 8.W.1. They are intended primarily for 
boys between the ages of thirteen and seventeen, 
and will be delivered on Tuesday, December 30th ; 
Friday, January 2nd; and Tuesday, January 6th 
at 3 p.m. The first lecture is on ‘“ High-Speed 
Flying,” and will be given by Group Captain E. M. 
Donaldson ; the second is on “‘ The Airport : How 
it is Built,” by Mr. C. E. Foster, and the third 
lecture is on “ The Airport: How it is Run,” by 
Air Marshal Sir John D’Albiac. Tickets, which are 
free, may be obtained from the secretary of the 
Institution. 

MounicripaL ENGINEERING CONGRESS AND EXHIBI- 
TION.—Negotiations are in progress for the amalga- 
mation of the Public Works, Roads and Transport 
Congress and Exhibition, and the Public Health 
and Municipal Engineering Congress and Exhibition, 
whereby it is intended to organise a combined 
Congress and Exhibition to be held at Olympia in 
November, 1950. Pending completion of these 
negotiations, and in collaboration with the Public 
Works, Roads and Transport Congress Council, 
arrangements are being made for the programme 
of next year’s Public Health and Municipal Engi- 
neering Congress to emphasise to the greatest 
possible extent the engineering aspects of the many 
services which are vital to the maintenance of the 
public health. The exhibition is to be held at 
Olympia, London, from November 15 to 20, 1948, 
and the arrangements are again being undertaken 
by Mr. J. Pattisson, 68, Victoria Street, London, 
8.W.1. 


BritisH FIrteER MANUFACTURERS.—At the recent 
annual general meeting of the British Society of 
Associated Filter Manufacturers emphasis was laid 
on the Society’s aim to set and maintain recognised 
high standards in filter manufacture and _per- 
formance. Some time ago, at the Society’s request, 
the British Standards Institution set up a special 
sub-committee to formulate suitable standards of 
filtration, purification and testing, and it is hoped 
that before long these standards will be finalised and 
adopted by members of the Society, so that intend- 
ing purchasers may be assured of a guarantee of 
value. The retiring president, Mr. C. G. Vokes, said 
that in these times of unrest in industry there was 
a tendency for manufacturers to be apathetic and 
consequently to neglect associating themselves 
with organisations which could safeguard their 
industries and build up strong positions for com- 
panies of high integrity before the present seller’s 
market gave way to stronger competition. Mr. S. 
C. Toye, of Amal, Ltd., was elected president for 
the ensuing year, with Mr. E. Cowell, of Ozonair, 
Ltd., as vice-president. 


566 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the ‘y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Tuesday, Dec. 16th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2. “‘ British Patent Law and the Import- 
ance of Inventions to National Progress,” A. P. 
Thurston. 6.15 p.m. 

Bradford Engineering Society 

Monday, Dec. 15th.—Technical College, Bradford. Films : 
** Mosquito, Hornet and Dove Aircraft in Flight and 
Vampire (Jet Propelled),” and ‘Tacoma Narrows 
Bridge.” 7.15 p.m. 

Chemical Society 

Wednesday, Dec. 17th—-The Royal Institution, Albe- 
marle Street, W.1. ‘Chemical Personalities a 
Century Ago,” John Read. 5 p.m. 

Thursday, Dec. 18th.—Burlington House, Piccadilly, W.1. 
Discussion on “Infra-Red Spectra and Molecular 
Structure,” introduced by H. W. Thompson. 
7.30 p.m. 


Diesel Engine Users Association 
Thursday, Dec. 18th.—Caxton Hall, Westminster, 8S.W.1, 


Annual Heavy Oil Engine Working Costs Report. 
1945-46. 2.30 p.m. 


Hull Chemical and Engineering Society 
Tuesday, Dec. 16th.—Church Institute, Albion Street, 


Hull. “Glass for Scientific and Technical Use,” 
W. E. 8. Turner. 7.30 p.m. 


Institute of British Foundrymen 

To-day, Dec. 12th.—MippiLesBroucH Brancu: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. ‘“ Modern Metals in In- 
dustry,” N. P. Ingles. 7 p.m.—LiIncoitn*SeEctTIon : 
Technical College, Lincoln. “The Future of 
Founding,” G. E. France. 7.15 p.m. 

Saturday, Dec. 13th—West Ripinc Brance: Visit to 
Hepworth and Grandage, Ltd., St. John’s Works, 
Bradford. 3 p.m.—NEwcasTLE Brancu: Neville 
Hall, Newcastle-upon-Tyne. ‘‘ Feeding of Cast- 
ings,” S. L. Finch. 6 p.m.—E. Mrotanps BRancz : 
School of Arts and Crafts, Green Lane, Derby. “ The 
Development of Foundry Sand Control,” G. L. 
Harbach. 6 p.m. 

Institute of Economic Engineering 

To-day, Dec. 12th.—Cowdray Hall, Henrietta Place, W.1. 
“The Consultant’s Approach,”’ Miss Patricia Elton 
Mayo. 7p.m. 

Institute of Marine Engineers 

Tuesday, Dec. 16th.—‘*‘The Lorne,’”’ Greenock. “ The 

Use of Electricity at Sea,” C. P. Harrison. 7.30 p.m. 


Institute of Metals 
Friday, Dec. 19th.—The University, St. George’s Square, 
Sheffield. ‘‘ Surface Finish and Electrolytic Polish- 
ing,” H. Evans. 7.30 p.m. 


Institute of Refrigeration 

Tuesday, Dec. 16th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, S.W.1. 
“The Effects of Lubricants on the Halogen Re- 
frigerants,’ A. H. Shaw and A. O’B. Brandon. 
5.30 p.m. 

Institution of Chemical Engineers 

Saturday, Dec. 13th.—College of Technology, Manchester. 
“* Heat Transfer in Agitated Pans,’ C. Toyne. 3 p.m. 

Tuesday, Dec. 16th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ Glass Equipment in the 
Chemical Engineering Industries,” J. G. Window. 
5.30 p.m. 

Institution of Electrical Engineers 

To-day, Dec. 12th.—MEasUREMENTs SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. “‘ The Design, 
Testing and Calibration of a Combustible Gas 
Detector,” R. Poole. 5.30 p.m.—N.E. CENTRE, 
StupENTs’ SEcTION: King’s College, Newcastle-on- 
Tyne. “Air-Blast Circuit Breakers,” G. K 
Simpson. 6.30 p.m. 

Monday, Dec. 15th.—Lonnon StupENTs: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ An Introduction 





to Power Switchgear,” P. W. Castle. 7 p.m. 
Tuesday, Dec. 16th—N. Miptanp CENTRE: Great 
Northern Hotel, Leeds. “The High-Pressure 


Mercury Vapour Discharge and its Applications,” 
V. J. Francis and W. R. Stevens. 6.30 p.m.— 
Scottish CENTRE: Royal Technical College, 
Glasgow. “Electrical Control of Dangerous 
Machinery and Processes,’”’ W. Fordham Cooper. 
6.30 p.m.—N.E. Stupents: Cleveland Technical 
Institute, Corporation Road, Middlesbrough. Chair- 
man’s Address, “ Circuit-Breaker Short-Circuit 
Testing.” 6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Dec. 16th.—39, Elmbank Crescent, Glasgow, 
C.2. “‘ Submarine Cables and Cable Laying,” W. H. 
Leech. 6.30 p.m. 
Institution of Locomotive Engineers 
Wednesday, Dec. 17th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, S8.W.1. 
Presidential Address, Julian S. Tritton. 5.30 p.m. 
Institution of Mechanical Engineers 
To-day, Dec. 12th.—AppPpLIED MECHANICS GROUP: 
Storey’s Gate, St. James’s Park, 8.W.1. “ Basic 


Physical Properties Relied on in the Frozen Stress 


THE ENGINEER 


Technique,” W. A. P. Fisher; and ‘* Modern Appli- 


cations of Photo-Elasticity,” R. B. Heywood. 
5.30 p.m. 
Saturday, Dec.. 13th.—N.E. Branou, GRADUATES’ 


Section: Newcastle and Gateshead Gas Company, 
Grainger Street, Newcastle-upon-Tyne. “ Pro- 
duction Control and the Engineer,” H. Przibram. 
2.30 p.m.—YoORKsHIRE BraNncH GrapvuaATEs’ SEC- 
TION: Midland Hotel, Bradford. ‘‘ Internal Com- 
bustion Engines,” J. Whitaker. 2.30 p.m. 

Friday, Dec. 19th.—Storey’s Gate, St. James’s Park, 
8.W.1. ‘Problems Encountered by R.E.M.E. in 
the Field,” Major-General Sir Bertram Rowcroft. 
5.30 p.m. 


Institution of Mining and Metallurgy 
Thursday, Dec. 18th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ The Tin Mines of Pahang 
Consolidated Company, Ltd.,” F. H. Fitch. 5 p.m. 


Institution of Production Engineers 

To-day, Dec, 12th.—EasTERN CouNTIES SECTION: Brit- 
ania Works, Colchester. “Industrial Radio- 
graphy,” R. H. Herz. 7.45 p.m. 

Saturday, Dec. 13th.—YoRKSHIRE GRADUATES: Visit to 
Woolley Edge Colliery, Darton, near Barnsley. 
2.30 p.m. 

Wednesday, Dec. 17th.—LivERPOOL SUB-SECTION: Arts 
Theatre, University, Liverpool. ** Mechanical 
Handling,” A. A. Simpson. 7.15 p.m. 

Thursday, Dec. 18th.—Guascow Section: Institution 
of Engineers and Shipbuilders in Scotland, Elmbank 
Crescent, Glasgow, C.2. ‘‘ Cutting Lubricants and 
Coolants,” H. H. Beeny. 7.30 p.m. 

Friday, Dec. 19th.—Hauirax GrapvuaTEs: Technical 
College, Halifax. ‘‘ Precision Thread Rolling with 
Cylindrical Dies,’’ W. A. Hawkins. 7 p.m. 


Institution of the Rubber Industry 

Monday, Dec. 15th.—MancuHESTER SECTION : Engineers’ 
Club, Albert Square, Manchester. ‘‘The Tech- 
nology of Some New Condensation Rubbers,” D. A. 
Harper. 6.15 p.m. 

Tuesday, Dec. 16th._-LoNDON SecTION: Caxton Hall, 
Caxton Street, S.W.1. “Terylene and its Early 
Development,” D. V. N. Hardy.—ScorrisH SECTION: 
Institution of Engineers and Shipbuilders, 39, Elm- 
bank Crescent, Glasgow. ‘‘ Men on the Job—Cable 
Manufacture.” 7 p.m. 

Wednesday, Dec. 17th—SouTHERN Section: Polygon 
Hotel, Southampton. “‘ Expanded Plastics,” 8. B. 
Turner. 7.15 p.m. 


Institution of Structural Engineers 
To-day, Dec, 12th.—Scottish Branca: 39, Elmbank 
Crescent, Glasgow. ‘‘ Reinforced Concrete Bridges 
—Choice of Type and Design,” W. T. Marshall. 





6 p.m. 

Welateteny, Dec. 17th.—YorKsSHIRE BrancH: Great 
Northern Hotel, Leeds. ‘‘ Foundations and Mining 
Subsidence,”” Donovan H. Lee. 6.30 p.m. 

Thursday, Dec. 18th.—11, Upper Belgrave Street, S.W.1. 
“Relaxation Methods as Applied to Structures,” 
R. V. Southwell. 5.55 p.m. 

Junior Institution of Engineers 

To-day, Dec. 12th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘ ‘Coronation Scot ’— 
A Railway Development,” R. A. Riddles. 6.30 p.m. 

Monday, Dec. 15th.—SHEFFIELD SEcTION: Royal Vic- 
toria Hotel, Sheffield. Symposium on Liquid Fuels 
for Open-Hearth Furnaces. 6.15 p.m. 

Tuesday, Dec. 16th.—Visit to Kodak Ltd., The Works, 
Wealdstone, Harrow, Middlesex. 2 p.m. 


Keighley Association of Engineers 
To-day, Dec. 12th.—Devonshire Buildings, Devonshire 


Street, Keighley. “‘ Elements of Design of Watches 
and Clocks,” P. C. Bradley. 7.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, Dec. 12th.—Mining Institute, Newcastle-upon- 
Tyne. ‘ Fire Precautions on Ships under Refit and 
Repair,” E. L. Champness. 6.15 p.m. 

North-Western Fuel Luncheon Club 

Wednesday, Dec. 17th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Matters of the Moment,’ Lord 
Woolton. 12 noon. 


Royal Aeronautical Society 
Thursday, Dec. 18th.—Institution of Civil Engineers, 
Great George Street, S.W.1. ‘‘The Work of the 
High-Speed Tunnel,” A. Thom and W. G. A. 
Perring. 6 p.m. 
Rugby Engineering Society 
Wednesday, Dec. 17th.—Corporation Electricity Depart- 
ment, Rugby. “Electrical Engineering in Air- 
craft,” C. G. A. Woodford. 7.30 p.m. 
Scottish Engineering Students’ Association 
To-day, Dec. 12th.—Royal British Hotel, Edinburgh. 
“* Water-Tube Boilers,” E. G. Yarrow. 7.30 p.m. 
Sheffield Metallurgical Association 


Tuesday, Dec. 16th.—198, West Street, Sheffield, 1. Dis- 
cussion on “Ingot Surface Defects,” opened by 
T. Arnold, N. H. Bacon and G. E. Howarth. 7 p.m, 


Society of Engineers 
To-dau, Dec. 12th.—17, Vietoria Street, 8.W.1. ‘* Kelvin, 
Master of Measurement,” sound film and discussion. 
6.30 p.m, 


Stephenson Locomotive Society 


Saturday, Dec. 13th.—Central Methodist Church Hall, 
Newcastle-upon-Tyne. “ Public Relations on Rail- 
ways,” Geo. Dow. 2.30 p.m. 

Saturday, Dec. 20th.—Geographical Society’s Rooms, St. 
Mary’s Parsonage, Manchester, 3. ‘‘ Railway Photo- 
graphy,” W. M. Lees. 6.15 p.m. 


Dec. 12, 1947 


Personal and Business 


Mr. S. J. Dyat has been appointed a director yy 
Thos. W. Ward, Ltd. 

Str Frank Smitu has been appointed a <lirecto, 
of the Birmingham Small Arms Company, Liq 

Mr. G. Caton, M.I.E.E., has been appointed 
managing director of the Yorkshire Swiichgea, 
and Engineering Company, Ltd. 

Mr. R. E. Castie and Mr. M. J. Crawford 
A.M.I.C.E., have been appointed directors of th 
Wayne Tank and Pump Company, Ltd. 

THE PURCHASING OFFICERS’ ASSOCIATION jx 
moving its offices on December 20th to 17/19 
Henrietta Street, London, W.C.2 (telephone, 
Temple Bar 3011). 

ENGINEER REAR-ADMIRAL C. W. LAMBER?, (8. 
M.I.Mech.E., chief engineer of the Appleby. 
Frodingham Steel Company, Ltd., has beep 
appointed a director of the company. 

Mr. C. E. AtpripGE has been appointed general 
manager of Nuffield Exports, Ltd., to fill the vacaney 
caused by the appointment of Mr. R. F. Hanks. 
as vice-chairman of the Nuffield Organisation. 

LONDONDERRY Surpyarps, Ltd., is the name of 
a new company which has been formed for the 
building of ships, yachts, tugs, barges, boats an 
aircraft at Londonderry. Mr. A. B. Swain is the 
chairman. 

AcHESON CoLLorps, Lrp., of Great Britain, 
announces that its interests have been merged 
with those of the Acheson Colloids Corporation of 
America. The joint concern will be under the contro} 
of Mr. Howard A. Acheson. 

THe British ALUMINIUM Company, Lap, 
announces that Mr. E. A. Langham has beon 
appointed general manager of the company’s busi. 
ness in India. Mr. A. W. Langham succeeds him 
as sales manager in this country. 


Mr. O. A. PALLETT, supervisor of purchase of 
the British Thomson-Houston Company, Ltd, 
has been appointed chairman of Associated Elec. 
trical Industries’ Group Purchasing Committee, 
in succession to Mr. J. Billington, who is retiring. 

THE Lonpon, MIDLAND AND ScoTTIsH Rariway 
Company announces the following appointments :— 
Mr. T. Guest, divisional signal and telegraph engi- 
neer, and Mr. W. J. Sadler, assistant divisional 
signal and telegraph engineer, Crewe; Mr. J. 8. 
Davis, assistant divisional signal and _ telegraph 
engineer, Derby; Mr. F. B. Belton, general 
assistant to chief civil engineer, Watford H.Q; 
and Mr. R. D. Oliver, assistant to district engineer, 
Derby. 

THe GENERAL CouNcIL OF BRITISH SHIPPING 
announces that Mr. Perey F. Rogers is unable to 
take up the duties of head of the Executive Organ- 
isation of the Shipping Advisory and Allocation 
Committee, owing to the continuance of his work 
for the technical committee on maritime transport 
of the Committee of European Economic Co-opera- 
tion. Mr. H. E. Gorick, secretary of the Chamber 
of Shipping, will act also as chief co-ordinating officer 
of the Shipping Advisory and Allocation Committee. 





Contracts 


THe Hunstet ENGINE Company, L1p., has 
received an order from the Crown Agents for the 
Colonies for three metre-gauge 200 b.h.p. straight 
diesel locomotives for mixed working on the 
Tanganyika Railways. They are to be convertible 
later to 3ft 6in gauge. 

Tue British Ropeway ENGINEERING CoMPANY, 
Ltp., has received a contract, in conjunction with 
the Perry Engineering Company, Ltd., Adelaide, 
for the construction and erection of a ropeway, 
124 miles long, required to transport materials for 
the building of the Warragamba Dam, on the 
Nepean River, near Sydney, Australia. The value 
of the contract is approximately £400,000. 





| Launches and Trial Trips 


built by Harland and 


La HeEvE, cargo liner ; 
length 


Wolff, Ltd., for the French Government ; 
420ft 6in, breadth 55ft, depth 33ft 6in; gross 
tonnage 4450. Engines, two-stroke, single-acting, 
crosshead type, Harland-B. and W. design, with 
ten cylinders, 620mm bore by 1150mm stroke; 
trials completed recently. 

Rio Seaunpo, motor ship ; built by Burntisland 
Shipbuilding Company, Ltd., for Argentine State 
Shipping Company; length 425ft, breadth 57ft, 
depth 37ft 9in; 9450 tons deadweight. Engines, 
single-screw N.E.M.-Doxford opposed-piston typ®, 
with four cylinders, 600mm bore by 232(0mm 
stroke, developing 3300 b.h.p., supplied by North 
Eastern Marine Engineering Company (1938), 
Ltd.; trials September 25th. 
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Dec. 19, 1947 


New Orient Line Steamer “ Oronsay ” 


Ir 18 Officially announced by the managers 
of the Orient Line that the name of its second 
new passenger liner is to be “ Oronsay.” Her 
eel will shortly be laid down on the same berth 
st Vickers-Armstrongs’ yard at Barrow-in- 
Furness from which on October 14th last the 
smpany’s new passenger liner ‘‘ Orcades ”’ was 
junched. There is good reason to couple the 
names Of two outstanding ships in the Orient 
line pre-war fleet with the two ships now being 
built for the company’s faster service between 
England and Australia. Both the “‘ Orcades ” 
and the “‘ Oronsay,’’ we may recall, went down 
with colours flying, within a day of each other, 
on October 9 and 10, 1942, and it is a happy 
thought to link these famous names with the 
two larger and faster ships for the post-war 
Orient fleet. The first ‘“‘ Oronsay,” a ship of 
20,000 gross tons, was designed and built by 
John Brown and Co., Ltd., at Clydebank and 
was launched in August, 1924. She took her 
name from one of the Isles off the Scottish coast. 
The new “‘ Oronsay ” will be a twin-screw vessel 
of approximately 30,000 gross tons, and will be 
equipped with geared turbine machinery of 
42,500 s.h.p., designed to give her a service 

of about 234 knots. Her increased speed 
should enable her to make four round voyages 
to Australia in the year. She will cost over 
£3,000,000, more than three times the cost of 
her predecessor. She will be designed to carry 
about 800 first-class and 780 tourist “B” 

ngers, and will have a ship’s complement 
of about 580 officers and crew. The passenger 
accommodation is being planned on similar lines 
to that of her sister ship ‘“‘ Orcades,”’ and it will 
include the latest developments in ventilation 
and air conditioning at sea and the most recent 
improvements in navigation. 


A Submarine Endurance Trial 

On Friday evening, December 12th, the 
1120-ton submarine ‘“ Alliance,” built by 
Vickers-Armstrongs, Ltd., at Barrow in 1945, 
and attached to the First Submarine Flotilla at 
Rothesay, returned to the submarine depot at 
Gosport for Christmas leave. The Admiralty 
announced that the ship had made a long 
cruise with the object of testing some new 
devices and equipment, which had _ been 
developed or improved since the end of the war. 
Some of these devices, it is understood, have 
been developed from German designs. Another 
object was to test out living conditions during 
long periods of submerging, some of which 
extended over several weeks. One of the 
devices fitted was the “ Snort,” an improved 
form of the German “ Snorkel ’”’ attachment, 
already described in our pages. This device, it 
will be recalled, was designed to enable sub- 
marines to take in supplies of fresh air at peri- 
scope depth without having to break surface. 
In a general way it is necessary for a submarine 
to surface at not infrequent intervals to recharge 
her batteries. With the new arrangement of 
the “‘ Snort ”’ it is possible to avoid this surfac- 
ing. The “ Alliance ” carries, we are given to 
understand, a full complement of about sixty- 
seven officers and men. When she arrived at 
Freetown, Sierra Leone, the ship had not very 
long emerged from its longest dive. The men 
were in excellent condition and good health. 
The Admiralty had arranged special measures 
to alleviate the tedium of the long hours the 
ship was cut off from the outside world. 


South-East Scotland Electricity Board 


On the invitation of the Minister of Fuel 
and Power, after consultation with the 
British Electricity Authority, and the Secre- 
tary. of State for Scotland, Sir Norman 
Duke, K.B.E., C.B., the present Secretary 
of the Scottish Home Department, has 
accepted the office of chairman-designate of 
the South-East Scotland Electricity Board. 
The Deputy-Secretary of the Scottish Home 
Department, Mr. C. C. Cunningham, C.B., 
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C.V.O., will become Secretary of the Department 
in succession to Sir Norman Duke. Mr. W. 
8. Sawtell, M.I.E.E., manager of the Fife 
Power Company since the beginning of 1947, 
has been invited to become deputy chairman- 
designate of the Electricity Board for the 
South-East Area. These appointments, it is 
announced, will take place as soon as the 
South-East Area is constituted under the 
Electricity Act of 1947. It is expected that this 
will be done at an early date. Sir Norman 
Duke has been closely associated with the 
work of the North of Scotland Hydro-Electric 
Board since he returned to the Scottish Home 
Department, after wartime service in White- 
hall. Mr. Sawtell is a member of the Scottish 
District Consultative Technical Committee, 
and for many years has been closely associated 


-with the production of electric power in Scot- 


land. In 1923 he was appointed general mana- 
ger of the Scottish Southern Electric Supply 
Company, Ltd., having previously served with 
the Dundee Corporation Electricity Department. 


The Engineering Industry’s 
Achievements 


SPEAKING at a luncheon of the British Engi- 
neers’ Association in London, on Thursday of 
last week, the Minister of Supply, Mr. G. R. 
Strauss, praised the engineering industry for the 
magnificent contribution it had already made to 
the building up of the nation’s economic 
strength. Its output, he said, had mounted 
steadily and in the case of some products quite 
dramatically. Moreover, the engineering in- 
dustry was to-day striving its utmost to achieve 
its export targets. Taking as examples 
machinery, electrical goods and vehicles, Mr. 
Strauss said that in October the value of 
exports was £39,000,000, which, allowing for the 
increase in prices, represented 194 per cent in 
volume of the 1938 figure. The export target 
set for the middle of next year was £42,000,000 
a month at the 1946 price level. There was still 
a long way to go before that target was reached, 
but discussions with the various sections of the 
engineering industry had shown that it was 
practicable, subject to the important qualifica- 
tion that raw materials would be available and 
that import restrictions in a number of foreign 
countries were relaxed. It was evident, Mr. 
Strauss continued, that it was neither the 
capacity of the engineering industry nor unwil- 
ingness on the part of its leaders that was likely 
to retard the effort, but the shortage of materials 
and of steel in particular. The steel industry 
was doing a fine job of work, and the indications 
were that, given the raw materials and the 
transport it required, it would be able to achieve 
its difficult target of 14,000,000 tons next year. 
Unfortunately, however, that total would be 
insufficient to meet the urgent essential home 
demands as well as export requirements. After 
taking account of the savings suggested by the 
White Paper on Capital Investment, there would 
still not be enough steel to meet in full all 
export programmes, although increased alloca- 
tions were being made to the engineering 
industries. Mr. Strauss stated that where, in 
consequence, adjustments to the production 
programmes and export targets were necessary, 
they would shortly be discussed with the 
sections of industry concerned. 


The Chancellor’s Appeal to Industry 


Art the end of last week, the Chancellor of the 
Exchequer, Sir Stafford Cripps, addressed to 
industrial leaders throughout the country an 
appeal from the Government to play their 
special part in concentrating the nation’s full 
resources on the most immediately urgent tasks. 
In the recent White Paper on Capital Invest- 
ment, it may be recalled, the Government 
explained that it was reluctant to reintroduce 
detailed controls and that it preferred to rely 
for the present on the good sense of private 
industry following a policy lead. The present 
appeal, it is stated, has the support of the 
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Federation of British Industries and the 
National Union of Manufacturers, who have 
circulated over 30,000 copies of it to their 
members and affiliated organisations. In the 
appeal the Chancellor says that the Govern- 
ment wishes it to be quite clear that, while the 
major savings must come from the postpone- 
ment of large expansion projects and plant 
replacement, the big number of small items 
appearing in all plant inventories together make 
up a considerable part of the total investment, 
and it is urged that these shall be carefully 
reviewed to discover what reductions can be 
made. Among other points in the appeal is the 
suggestion that a substantial reduction in the 
pressure of orders on the manufacturers of plant 
and machinery can be achieved if each manage- 
ment will go through its programme and cut 
out or postpone all items not urgently neces- 
sary. In some cases, the Chancellor says, 
managements will find that they can cancel out- 
standing orders or ask for a substantial post- 
ponement of delivery. This will afford con- 
siderable relief to the plant producers, for 
pressure of orders means further deferment of 
delivery dates. Pruning the order books will 
allow more important machinery to be delivered 
earlier and will make way for the supply of 
essential goods which are now scarce or unob- 
tainable. It is stated also that the Government 
will consult the Trades Union Congress about 
methods to be used in explaining to union 
memberships why re-equipment must be tem- 
porarily deferred, and that the British Em- 
ployers’ Confederation has been asked to keep 
its member-organisations informed of the appeal 
and action taken in connection with it. 


Dover - Dunkerque Train Ferry 
Service Re-opened 


On Monday night, December 15th, the 
Southern Railway Company, in conjunction 
with the French National Railways and the 
International Sleeping Car Company, restarted 
the through train ferry sleeping car service 
between London and Paris vid Dover and 
Dunkerque. On the outward journey the train 
leaves Victoria at 8.30 p.m. and Paris Nord is 
reached at 9.30 a.m. the following morning. 
On the return journey the train leaves Paris 
Nord at 8.30 p.m. and Victoria is reached at 
9.10 a.m. the following morning. There are 
three sleeping cars in service, each with three 
first-class and twelve second-class berths, and 
on Fridays and Sundays four sleeping cars will 
run in each direction. The ships which were 
on this service before the war, the “ Twicken- 
ham Ferry,” the ‘‘ Hampton Ferry ” and the 
“Shepperton Ferry,” are again operating on 
the Dover-Dunkerque crossing. After their 
war service they have been redecorated and 
additional cabin accommodation has been 
provided. The boilers, which were originally 
designed to burn Kent coal, have now been 
converted to oil burning. All the ships are now 
to have radar equipment. They are designed 
to accommodate twelve sleeping cars or forty 
loaded goods wagons, and provision is made in 
a steel garage above the train deck for twenty- 
five motor-cars. There is also additional space 
at the after end of the ttain deck for heavy 
lorries and motor coaches. On the upper deck 
there is the passenger accommodation and 
public rooms, which include a dining room, a 
cocktail bar, a lounge and a smoking room. 
On the night ferry train, in addition to the 
sleeping cars, there is a restaurant car and 
ordinary coaches with a Pullman car from 
London to Dover. The locomotive will carry 
a special headboard indicating in colour the 
ferry service. As well as the night service, there 
is also a daily daylight service, Saturdays 
excepted, in each direction, for passengers, 
goods vehicles and motor-cars. In the morning, 
leaving Dover at 11.30 a.m., Dunkerque is 
reached at 3.30 p.m., and in the afternoon, 
leaving Dunkerque at 1.30 p.m., Dover is 
reached at 5.30 p.m. 
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Survival of the Paddle Boat 


By G. W. TRIPP, O.B.E., F.C.G.I., M.I.C.E. 
No. I. 


paamare nothing appeals more to the 
average engineer than the slow-moving 
reciprocating steam engine, with the impres- 
sion it gives of rhythmical motion and 
relentless power, and when this engine is 
used for the direct propulsion of paddle 
wheels—the earliest form of mechanical 
marine propulsion—the appeal is irresistible, 
providing as it does a link with the past 
and promise for the future. When the pre- 
sent writer had the privilege of contributing 
an article on this subject to THE ENGINEER, 
upwards of fifteen years ago*, he suggested 
that there seemed to be a good deal of useful 
work in store for the paddle steamer, and 
time has proved the truth of the suggestion. 
What has transpired in the last fifteen years 
is the subject of this article. 

Needless to say, the paddle boat has had 
many competitors ; first the screw steamer, 
which succeeded in ousting it from the ocean 
passages, and, to a limited extent from 
cross-channel routes, but here it would 
probably have held its own had not the 
steam turbine proved its serviceability 
for this work. The most favoured and 
favourable home of the paddle boat is its 
birthplace, the Clyde, but even there the 
advocates of the turbine saw the doom of 
the older form of propulsion. Nevertheless, 
in the past fifteen years the railways and 
associated companies operating the bulk 
of the Clyde sailings have built seven new 
paddle boats to one turbine steamer, while 
in Solent waters the Southern Railway 
has replaced all its fleet of paddle steamers, 
plying between Portsmouth and the Isle 
of Wight, by more moderna paddle steamers, 
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chief rival is not the turbine but the oil 
engined twin-screw vessel. 

One of the finest fleets of paddle steamers 
is that maintained by Messrs. P. and A. Camp- 
bell, of Bristol, who have only built one tur- 
bine steamer, and that for cross-channel excur- 
sions from Brighton. She was completed 
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and “Caledonia” (Fig. 1) were built 
similar in general lines, but easily clistip, 
guishable by minor differences, notably 
that the latter had a larger and oval funne| 
As “Mercury” came from the yard of the 
Fairfield Shipbuilding and Engineering (on, 
pany, and her sister from that of Willian 
Denny and Brothers, their relative behavioy; 
was watched with considerable interes. 
and, as originally built, ‘‘ Mercury” ra, 
more smoothly but the writer found that 
after some adjustments had been made 
‘Caledonia’s ” performance was much 
improved. Unfortunately ‘‘ Mercury ”’ was 
mined, and lost off the South-East coast 





Fic. 2—CLYDE STEAMER 


in the early days of the war and was taken 
over by the Admiralty for various duties. 
It is interesting to record that after recon- 
struction, as day excursions to the Continent 
were barred, the company put her on the 
run from Ilfracombe to Swansea, but it 
is understood she was not a success there 
and she was replaced by a paddle steamer. 





FiG. 1—** CALEDONIA "’"—CALEDONIAN STEAM PACKET COMPANY 


in the period that elapsed between the two 
wars, but on the service between Lymington 
and Yarmouth the passenger car ferry, 
built in 1938, is driven by oil engines operat- 
ing Voith-Schneider propellers. 

For purely excursion work the paddle 
boat offers many advantages, including its 
manceuvrability, its rapid reverse, making 
it efficient for pier to pier work, and 
its shallow draught, a definite asset. 
Accordingly, it is not surprising to find it 
holding its own in this sphere, where its 
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The company has demonstrated its faith 
in the paddle boat by building two notable 
steamers of this type, which we hope to 
describe in some detail later. 

Reverting to the Clyde, in 1934 an 
entirely new type of paddle steamer was 
evolved, embodying many new features, 
notably the increased amount of shelter 
deck provided, and the departure from the 
orthodox form of paddle-box, in which 
there are no vents, making the vessel appear 
to .be screw propelled, apart from the tell- 
tale wash from the wheels. ‘‘ Mercury” 


** JUNO ''—CALEDONIAN STEAM 


PACKET COMPANY 


of Ireland, but ‘‘ Caledonia’ has been 
reconditioned and is very fully occupied. 
With her deck saloons, her mainmast, her 
cruiser stern, and her camouflaged paddle. 
boxes, she looks quite unlike the once stan. 
dard Clyde steamer. She has a tonnage of 
624 gross and 282 net, has a length of 
223-6ft, a breadth of 30-1ft, and a depth 
of 9-4ft; she is driven by three-cylinder 
reciprocating engines, with cylinders 20in, 
3l}in, and 50in, with a stroke of 60in. 
Accommodation is provided for 1350 pas- 
sengers. She is definitely an all-weather 
boat, and her roomy deck shelters are fur- 
nished with large plate-glass windows and, 
for the first time in Clyde history, the 
dining saloon has similarly large windows, 
and there is a pleasant tea-room, an indis- 
pensable feature of the Clyde steamer. 

So well was the company satisfied with 
“Caledonia” that in 1935 a somewhat 
similar but rather smaller steamer was 
built, primarily for the Holy Loch service, 
*“Marchioness of Lorne,’’ by name, she 
being a Fairfield product, with a length of 
199-5ft, breadth 27-1ft, depth 7-5ft, 
and with a tonnage of 427 gross and 146 
net. She can carry 1222 passengers. Like 
her bigger sister, she is driven by triple- 
expansion engines with cylinders of dia- 
meters of 18}in, 29in, and 45in, respectively, 
with a stroke of 48in. A change from former 
practice is found in her restaurant, which is 
now on the lower deck forward, and on the 
main deck are two comfortable lounges, first- 
class aft and. steerage forward. Her speed 
of 15 knots may appear to be low for a vessel 
that has to maintain the equivalent of 
railway services, but calls at piers are s0 
frequent that manceuvrability is of more 
value than high speed. There is no _ pas- 
senger space above the stern deck saloon 
as there is in “ Caledonia.” 

Two years later, two more notable paddle- 
steamers were added to the fleet of the 
Caledonian Steam Packet Company, replac- 
ing two highly popular vessels of the same 
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ames, “Jupiter” and “Juno” (Fig. 2), 
yhich had dimensions of the same order as 
“gledonia,”’ but were different in appearance 
ip that they were both given two funnels, 
yd their general lines are graceful and pleas- 


FIG. 3—L.N.E.R. 
ing. But again we have to deplore the 
fact that war claimed another victim, 
and ‘‘ Juno,” far away from home waters, 
was destroyed by an air attack on the East 
India docks in London. No further tonnage 
was added to this fleet before the war, nor 
have any of the war losses been made good 
subsequently. 

The London and North Eastern Railway, 
which took over the smart fleet maintained 
by the late North British Railway, made a 
very notable addition in 1931, when “ Jeanie 
Deans ’’ appeared, the first triple-expansion 
engined paddle steamer on the Clyde, but 
otherwise of orthodox build. She was 
described and illustrated in our previous 
article, but after a year or two’s service 
she was modified by having lengthened the 
front funnel considerably more than the 
back one, thus giving her rather unusual 
looks (Fig. 3). A deck shelter was also 
provided forward of the funnels, completely 
open at one end and without any internal 
fittings. Her speed of 18-5 knots gave her 
the distinction of being the fastest paddler 
in Scottish waters. In 1935, in order to 
retain the advantages of the paddle pro- 
pulsion but at the same time secure the 
economy of the oil engine, the revolutionary 
little packet “ Talisman” appeared. Built 
by A. and J. Inglis, she was 215ft long by 
27ft 9in broad, and 8-9ft deep, and had a 
tonnage of 450 gross. She was driven by 


‘** JEANIE DEANS" 


FIG. 5—RECONSTRUCTED OIL - ELECTRIC PADDLE VESSEL ‘‘ TALISMAN *’ 
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an electric motor direct on the paddle shaft, 
running at 50 r.p.m. Power was supplied 
by an eight-cylinder oil-electric set, with 
cylinders 10in diameter by stroke of 12in, 
the electrical equipment being supplied by 





AFTER FIRST RECONDITIONING 


the English Electric Company, and her speed 
was 17-5 knots. Economical to run and 
well equipped with deck shelters and saloons, 
she was well suited to winter work, although, 
admittedly, she had her teething troubles, 
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outer boom defences at Sheerness and 
played her part overseas during the construc- 
tion of the Mulberry harbours off Normandy, 
while in Antwerp she survived all the V- 
bomb attacks. She shot down several Ger- 
man planes and during the whole period 
her machinery remained unaltered and 
proved quite reliable. Nevertheless, she 
remains unique, the only vessel of her class. 
The two popular steamers “ Waverley” 
and ‘‘ Marmion ” were lost during the war, 
both by air attack, and though the latter 
was refloated, she was subsequently scrapped. 
The little 1888 ‘‘ Lucy Ashton” was the 
only steamer left to maintain this railway’s 
Clyde services throughout the war and she 
did it in a remarkable manner. 

Accordingly, the company had a real 
problem after the war and this they tackled 
with commendable enterprise by thoroughly 
reconditioning and modernising both 
*“ Jeanie Deans’ (Fig. 4) and “ Talisman ” 
(Fig. 5), when they were returned by the 
Admiralty, making them virtually new 
boats, and at the same time placing an order 
with A. and J. Inglis for a new “‘ Waverley,” 
larger than the one lost. ‘‘ Jeanie Deans ”’ 
was given two new large funnels and had a 
mainmast added, while by raising the life- 
boats shelter was afforded on the promenade 
deck, and a large deck lounge astern was 
added with a boat-deck above. Both 
lounges are now enclosed and comfortable 
easy chairs are provided. The main deck 
forward of the engine-room in all the old 
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which, however, had been overcome by the 
time the war broke out, for as H.M.S. 
*€ Aristocrat,’ she served from 1939-1945, 
and was an anti-aircraft ship throughout 
the blitzes. She was also engaged on the 
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** JEANIE DEANS" AFTER FINAL RECONSTRUCTION 


vessels of this type seemed rather wasted 
and definitely bleak, but now it has been 
metamorphosed by being turned into a . 
comfortable lounge, with a smoking room 
and bar. The dining saloon has been trans- 
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ferred from the lower deck to the main deck 
aft, so that now passengers are not deprived 
of the view while partaking of meals. Below 
the dining saloon there is a pleasantly 
decorated tea room, smoking room and bar. 
With all the structural alterations and addi- 
tions her speed has been somewhat lowered, 
but to-day she can do well over 17 knots 
and is still the fastest paddle steamer on 
the Clyde. 

“Talisman ’’ had her life-boats raised 
in a similar manner and was fitted with a 
mainmast, but she did not lend herself so 
well to adjustment as did “ Jeanie Deans,”’ 
although on the main deck a bar has now 
been placed aft of the lounge and the obser- 
vation lounges have been extended, but 
there is no passenger space on their tops. 

The new “ Waverley ” (Fig. 6) is a valu- 
able addition to the fleet, and she is modelled 
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coal to oil firing. The vessel is propelled 
by paddle wheels of 14ft diameter, operating 
at a speed of 52 r.p.m. Her speed is 17 
knots and she can carry 1350 passengers on 
a No. V steam certificate. She is the first 
steamer on these services to be equipped 
with a loud-speaker for announcing the 
piers, a very useful innovation. A brass 
plate informs the public that ‘“‘ This vessel 
replaces ‘ Waverley,’ which was built in 
1899, served as a mine-sweeper during the 
1914-18 war, and was sunk by enemy 
action at Dunkirk in 1940.” Altogether, 
she is a compact little craft, most comfort- 
ably fitted out as an all-weather boat, and 
remarkably free from vibration, one of the 
great drawbacks of the oil-engined boats. 
All the L.N.E.R. vessels are now provided 
with comfortable wheel houses, a great 
boon in inclement weather, when the mas- 





FIG. 7—THE 


on lines very similar to the modified “ Jeanie 
Deans,” but is readily distinguishable by 
her cut-away bows and cruiser stern. Her 
leading dimensions are as follows: length 
between perpendiculars 235ft ; beam, 30ft ; 
depth, 8ft 9in, moulded; tonnage, 639-13 
gross, net 329-46. She is driven by inclined 
triple-expansion engines with cylinders of 
24in, 39in, and 62in diameter, with a stroke 
of 66in. Steam is supplied at 180 lb per 
square inch pressure by double-ended Scotch 
boilers, which are coal fired. It is felt that 
with the present coal situation and the 
many advantages of oil fuel, the company 
has made a mistake in this particular direc- 
tion and it is particularly strange when so 
many steamers have been converted from 
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ters of the Caledonian steamers must look 
with envious eyes on their friendly rivals. 

Many celebrated paddle steamers have 
sailed down the broad waters on the Thames 
estuary and two notable boats, ‘‘ Crested 
Eagle” and ‘‘ Royal Eagle’’ were built 
between the wars, but the former was 
sunk off Dunkirk by a bomb down the 
funnel, which resulted in serious loss of 
life. She was one of the fastest paddle 
steamers afloat, and it is a pity she has 
not been replaced, for the two steamers 
now sailing from London are really inade- 
quate, and for Thames pier-to-pier work 
the oil-engined vessels under construction 
are not likely to prove as suitable as paddle 
steamers. 


(To be continued) 


Irrigation in 


the Far East 


By Professor C. A. MIDDLETON-SMITH 


vas European who travels over the coun- 
tries in the Far East is impressed by the 
large numbers of canals used to supply water 
for irrigation purposes. ing my own 
extensive travels the sight of a countless 
number of men, women and children in 
China, toiling from sunrise to sunset, while 
baling out water from streams and throwing 
it on to agricultural land, increased my 
enthusiasm for my own profession of engi- 
neering. It made me say to myself: ‘Surely 
the time will come when mechanised power 
and skilfully designed civil engineering works 
will relieve these millions of toiling peasants 
from this tiresome work.” It amazed me, 


when mentioning that thought to a literary 
friend, to receive the reply: ‘‘ But how will 
they occupy their time if they are relieved 
of the work?” It was difficult to persuade 


him that they would be able to build dwelling- 
houses of a less primitive order, that they 
could cultivate larger areas of land, and that, 
in general, the standard of living would be 
raised by enabling them to increase agricul- 
tural and mineral production. ‘“‘ They are 
happier in their primitive surroundings 
which you engineers always destroy,” was his 
answer. Statistics of the thousands and 
thousands who died each year from starva- 
tion and floods failed to convince him that 
his prejudices concerning engineering work 
were prejudices. It brings to mind Dr. 
Joad, who told B.B.C. listeners that the 
invention of the internal combustion engine 
was the greatest calamity that has befallen 
mankind in our times ! 

On another occasion my statement, during 
a public lecture, concerning the benefits con- 
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ferred by the British in India on the People 
there (mentioning the gigantic irrigatig, 
works which had provided food for a rapidly 
increasing population, many of whom coy 
not have survived if the works had not beg, 
carried out) had an astonishing sequel. A) 
Indian lady in the audience rose and said. 
“* But we don’t want these people to surviyg. 
we don’t want to interfere with Nature,’ 
These facts are mentioned to show that eng. 
neers, and especially engineers in Asia, haye 
to overcome difficulties created by manking 
as well as those caused by Nature. 

Fortunately, Anglo-Saxons have com. 
mitted themselves to the “one world” 
policy. They do not say of the people in the 
Far East, “Let them starve.” Philap. 
thropic institutions have sent millions of 
pounds sterling for famine relief to Ching, 
They have employed qualified engincers to 
carry out large irrigation works to increag 
food supply ; perhaps even more important, 
they have stimulated Chinese Governments 
and individuals to supply large sums of 
money for the purpose. They have com. 
pletely altered the Chinese outlook, for 
nowadays the Chinese realise that their only 
hope of economic salvation is the extension 
of engineering works in their country. Engi. 
neering work in the Far East enters, not only 
upon the field of economics, but even of 
ethics. It also affects politics, for starving 
men are desperate men. 


IRRIGATION IN THE TROPICS 


It is estimated that about one-half the 
population of the world uses rice as a staple 
food, and the cultivation of rice is dependent 
on running water, which invariably entail 
some form of irrigation. The Chinese claim 
to have been the first people to cultivate 
“‘ wet rice.”” They state that they discovered 
that wild rice, growing on the hillsides, pro. 
duced far better crops when stimulated by a 
constant supply of running water. All over 
the Far East—including Japan—in the hilly 
districts the land has been terraced so that 
the water supplied to the highest fields runs 
on down to the lowest terraces. 

In the great plains of the Yangtze Valley, 
and in South-East Asia, the land is criss. 
crossed with canals, many of them centuries 
old, that are fed by water from rivers, water 
used for irrigation. The rainfall south of the 
Yangtze is high—nearly 100in per annum in 
most places—but there are dry seasons and 
in any case running water is needed for wet 
rice and that cannot be supplied continu- 
ously without some form of irrigation. The 
Himalayas and other mountain ranges ensure 
@ fairly constant supply of water for the 
Yangtze, and the rivers in the Far East 
further south, but the water levels rise and 
fall to a considerable extent at different 
seasons, sometimes causing devastating 
floods. There is an almost entire absence of 
man-made reservoirs. All of the irrigation 
works seem to have been constructed with 
primitive tools. 

Wherever it was possible to supply water 
by these primitive methods for irrigation it 
has been done. Many thousands of square 
miles in South-East China contain the needed 
canals ; the same statement applies to Indo- 
China and Siam. In Siam great quantities 
of rice were exported in pre-war years. 

In Malaya efforts were made in the 1930s, 
by the Government, to increase wet rice 
production, and no doubt much more will be 
done in future. A separate department for 
dealing with irrigation and drainage was 
established, independent of the Public Works 
Department, in Malaya, some years ago. 

Having travelled over these countries in 
South-East Asia the impression made upon 
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ny mind was that great areas af productive 

jand could be brought under cultivation by 
means Of the reclamation of swamps and 
jungle and properly designed irrigation works, 
with reservoirs where needed. In Indo-China 
(1939) @ French engineer told me of a great 
reclamation scheme that he had completed. 
jt entailed the building of a long sea wall, 
drainage, &c., of a great area behind it and 
irrigation. He said that formerly the area 
was practically deserted, but at that time 
(1939) over one million people, practically 
allengaged in agriculture, were maintained on 
the reclaimed land. It was financially a 
profitable scheme. 

It would seem that there are tremendous 
possibilities for great new irrigation works in 
Siam, where the cultivation of rice has been 
proved to be so profitable. Siam is most 
certainly a country that should be closely 
considered by British engineers. Australian 
mining engineers there spoke to me with 
enthusiasm about the results of their pro- 
specting expeditions. 

There are two very distinct regions in the 
Far East, in each of which a great extension 
of irrigation works are possible. They are 
the Yangtze Valley and areas south of it, 
including the tropical East Indies, and the 
areas north of the Yangtze Valley. In the 
first-named region there is, in general, an 
assured water supply from the many rivers ; 
in the north great areas have very low rain- 
fall, but there are some rivers that can 
supply water. There are also great possi- 
bilities of obtaining water from wells, and 
in certain areas projects have been outlined 
to obtain hydro-electric power for pumping. 

In Northcrn China, especially in the north- 
west, there are vast areas of uncultivated 
land covered with a curious material called 
loess, deposits of dust said to have been 
carried by winds from the Gobi desert. It is 
a fine siliceous and calcareous earth of 
brownish yellow colour. The remarkable 
physical characteristic of this loess is, that, 
when supplied with sufficient water, it pro- 
duces excellent crops. 

In general the struggle for survival for 
the inhabitants of these regions in North- 
West China has been far more intense than 
fo. natives in the Tropics. In 240 B.c. the 
Chinese Emperor, who built the Great Wall 
of China, the most massive structure on earth, 
constructed huge irrigation works fed by the 
King River. In time silt choked the canals, 
and although successive dynasties renewed 
the work, only properly designed modern 
schemes can ensure satisfactory irrigation. 
That is the only method of ensuring a stable 
Government in North China. Well-fed 
workers do not rob and kill. 

It must be said that the Chinese farmer 
has acquired great skill in handling water. 
From the dawn of recorded history he has 
been draining swamp lands, controlling 
streams, and building canals for irrigation. 
The plains of China proper, in vast areas of 
the country, are traversed by a network of 
canals. It is in China’s north-west provinces, 
especially Shansi, Shensi and Suiyan, that a 
great extension of irrigation works is a good 
economic proposition. Preliminary surveys 
have revealed great opportunities for increas- 
ing agricultural production in the New 
Dominion (Sinkiang), formerly called Chinese 
or Eastern Turkestan, the last of the out- 
lying districts to be brought into the old 
Chinese (Manchu) Empire. 

In North-West China water from the 
Yellow River and its tributaries has been 
used for centuries in the crude irrigation 
systems. Recent studies have produced 
evidence that China’s North-West is becom- 
ing drier at a rate more rapid than other 
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sections of the country. Drifting sands have 
buried large areas of land that formerly 
produced crops. For about twelve years, 
before the Japanese invasion, the China 
International Famine Relief engineers, in 
co-operation, with provincial authorities, 
carried out extensive irrigation works. Of 
the larger projects, four are very important 
and had been carried almost to completion. 
They proved the tremendous benefit of the 
employment of qualified foreign and Chinese 
engineers, working in harmony with local 
Chinese officials. 

In Northern China the four larger schemes 
are the Wei Pei, Lo Ho and Wei Ho, in 
Shensi Province, and the Saratsi, in Suiyan 
Province. Of these, the Wei Pei project was 
put into full operation in 1936. 

The area affected by this Wei Pei scheme 
comprises over 44 million mu of land ; 1 acre 
equals 7-08 mu, so that nearly 650,600 acres 
(say, over 1000 square miles) is included in 
the area. When the plans were formulated 
(1924) there had been a gradual deterioration 
of irrigation works that had existed in times 
gone by, so that rather less than 5000 acres 
was then irrigated. As the region depends 
almost solely on a very low annual rainfall, 
consisting of intermittent spring rains, it is 
obvious that irrigation schemes, scientifically 
carried out, must be of great benefit. It was 
an area that was the scene of the develop- 
ment of the culture that shaped China, for it 
was the cradle of Chinese civilisation. 
Through the centuries there were many new 
irrigation systems, the intake being moved a 
little further upstream each time, until 
finally a rocky canyon was reached. But 
adequate headworks were never installed ; 
floods and their tremendous silt loads 
created great difficulties, so that, 300 years 
ago, the river intake canal was closed and 
the flow from springs became the sole supply 
for canals. 

It was estimated by the Famine Relief 
Commission that irrigated land in the area 
was worth four times that of unirrigated 
land, for the 5000 acres irrigated was selling 
at 40 dollars a mu, whereas unirrigated land. 
fetched only 10 dollars a mu. The project, 
irrigating 100,000 acres in the Wei Pei plan, 
was completed in 1935. 

A masonry overflow dam, 215ft long, was 
built in the canyon to divert the flow of the 
King River through a tunnel, 1300ft long, in 
limestone rock. Hand drilling was aided by 
a portable air compressor. Below the tunnel 
a mile of the canal was cut out of the hillside 
rock; it was made to carry the normal 
flow designed, viz., 565 cubic feet per 
second. Below, an open cut canal was 
cut through soil, gravel and conglomerate. 
Mud-charged waters are carried over the 
canal by means of eleven stone masonry and 
concrete bridges. 

The only equipment used was an air 
compressor and drills and a small pumping 
unit, practically all of the work being done 
by manual labour to give employment; a 
force of 5000 men was enrolled during the 
most active months. All concrete was mixed 
by hand. A special road, 30 miles long, was 
built over the last part of the 180 miles from 
the Lung-Hai Railway to bring in the air 
compressor. 

For short periods, during January and 
June, the minimum flow of the King River is 
250 cusecs, but the maximum flow for rare 
periods is 550,000 cusecs. On the main river 
and on most of the branches storage is not 
practicable on account of the heavy silt 
load. The supply of 565 cusecs (16 cubic 
metres per second) is about ten times that 
provided for in the old system of spring 
water supply alone. The watershed intake 
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is 16,000 square miles, with very rapid run- 
off after heavy showers. Silt loads of nearly 
50 per cent by weight have been measured 
during very heavy freshets. A 5 per cent 
load may be carried safely through the 
canals, although as much as 20 per cent load 
has been put through the canal and on to 
the land, but that is not recommended. 

Three headgates, 5-75ft by 4-92ft, admit 
water into the tunnel. Hand-operated steel 
gates, which slide against bronze plates, close 
the openings tightly, so that when the mud 
load, is heavy all flow to the canal system is 
cut off. 


Cost OF THE PROJECT 


For most of the time ordinary labour was 
paid from 8 to 10 cents, U.S. currency, per 
day of ten working hours—say, $d. an 
hour. Average excavation costs, including 
a cutting 70ft deep, averaged 6 cents per 
cubic yard (U.S. cents). Skilled labour 
(carpenters, masons, &c.) received Id. per 
hour. The total cost of the project was 
500,000 U.S. dollars, a very large sum for one 
irrigation system in China. The value of the 
100,000 acres of good farm land increased. 
three times as much. The staple crops are 
wheat and cotton, but various other grains 
are also grown. 

This Wei project was so successful that 
the Shensi authorities surveyed areas for 
other schemes. Construction on the Lo Ho 
project was completed in 1937. The entire 
work was under the direction of Chinese 
engineers. Tunnels of a total length of 
16,000ft are lined throughout with cut lime- 
stone masonry. Two reinforced aqueducts 
total 650ft. The average discharge of the 
Lo Ho is rather less than 500 cusecs, with a 
minimum of about 180 cusecs, and an 
extreme maximum of 125,000 cusecs. During 
the 1935 flood a maximum silt content of 
50 per cent by weight was registered at the 
intake; in 1934 a@ sample taken showed 
63 per cent by weight solids. Some 80,000 
acres of grain and cotton land was served by 
the project, which cost a little over 500,000 
US. dollars. It was estimated that moderate 
water rates would pay for it. 

Studies made by Major O. J. Todd, Chief 
Engineer of the Famine Relief Commission, 
in 1933 and 1934 resulted in a printed report 
on the Fen Ho conservancy. The total esti- 
mated cost for flood protection and water 
conservation on that river came to about 
4,000,000 U.S. dollars. It can only be carried 
out when the Government can raise loans by 
convincing financiers that administration is 
just and stable. Meantime starvation and 
malnutrition is the lot of many thousands of 
innocent and ignorant peasants. 


THE SARATSI PROJECT 


This utilises the Yellow River for its supply 
at a point 450 miles north-west of Peiping. 
The region of the Saratsi plain is so flat that 
the gradient of the main canal is only at 
1: 8300. Fortunately, the maximum silt 
content of the water at the intake was found 
to be very small as compared with water from 
other sources in Northern China ; it was less 
than 4 per cent by weight at flood time and 
less than 1 per cent at ordinary flows. Even 
80, the silt-laden water provides a cleaning 
problem for those responsible for the effi- 
ciency of the main canal, 40 miles long and 
with a bed 60ft wide. Main laterals, leading 
off at 3-mile intervals, extend to the south. 
A semi-American philanthropic group pro- 
vided the money used, but the whole project 
was never completed for lack of funds. But 
sufficient structures, such as masonry head- 
gates, check gates, lateral headgates and 
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wooden bridges, were built to meet the needs 
of the farmers, but more money spent on 
irrigation would increase the working popula- 
tion. The limited rainfall occurs chiefly in 
July and August. Irrigating is done in the 
autumn, right up to the heavy frosts; the 
fields remain soaked until the spring. The 
crops are millet, oats, flax, wheat, beans, 
hemp and kaoliang. The plan was designed 
to irrigate with a total of 9in to 10in per 
annum applied to supplement the normal 
rainfall of about 12in. Three specialists in 
soils and irrigation who examined the region 
warned against over-irrigation. Too much 
water gives high capillarity, which causes 
alkali to come to the surface. The scheme, 
by no means completed to the extent that 
Engineer C. P. Hsueh had hoped, is a neces- 
sity to meet the needs of the people, #.e., to 
provide food and work for them. 

Some years ago the Dean of Canterbury, 
Dr. Hewlett Johnson, travelled with engineers 
over North-West China to see the irrigation 
and road projects. He was so thrilled by 
what he saw that he begged mission members, 
whenever he met them, to help in the work, 
for he saw that it provided the brightest rays 
of hope for China. The practical humani- 
tarian efforts of the engineers and philan- 
thropists had sent into the limbo of the past 
the eld squabbles about science and religion. 
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Hard-headed business men in China, proto- 
types of ‘ old China hands,” who had scoffed 
at missionaries, now realise that every 
Chinese who is trained in science, aids foreign 
trade. In turn, missionaries in the field 
to-day are far more broadminded than those 
of three or four decades ago, and realise that 
engineering and other scientific work is 
imperative to meet the needs of China. 

When we consider the results achieved by 
irrigation engineers in India and the success 
of the T.V.A., and remember that even the 
T.V.A. is relatively a small affair when com- 
pared with the great schemes possible in 
China, and essential for the tremendous 
rehabilitation towards which the best minds 
in China are working, we must realise that 
there will be amazing developments—agri- 
cultural, economic and industrial—in the Far 
East this century. The ordinary newspaper 
reader obtains an entirely false picture of the 
Chinese people, for only sensational events 
—murder, banditry, &¢.—seem to be re- 
corded. The great mass of the people are 
industrious, patient and good-tempered. 
More and more numbers of the educated 
younger generation have studied scientific 
subjects. With foreign co-operation (espe- 
cially A.F.O.) great new irrigation works will 
be carried out in the Far East to increase 
world food production. 
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No. Il—(Continued from page 550, December 12th) 


HE first task which was undertaken by the 

research team of scientific workers at the 
Philips Physical Research Laboratory, under 
the direction of Ir. H. Rinia, was a close analysis 
of the losses in the Stirling air engine in order 
to ascertain what improvements could be 
made to raise the efficiency of the air engine to 
something comparable with that of the modern 
petrol and diesel engine. Studies were made of 
the problems of the heat transfer involved, 
of air-flow resistance, and the design and 
construction of the regenerator. In the course 
of this experimental work, many types of 
Stirlmg and improved designs were built and 
tested in the laboratory. In this article we 
illustrate some of these engines. 


REGENERATOR DESIGN AND CONSTRUCTION 


The construction of these models was greatly 
simplified by the discovery by Philips of an 
entirely new type of heat regenerator. In 
this particular section of the work, valuable 
assistance was given by the Philips lamp 
factory. It is well-known that the tempera- 
ture of the modern electric lamp filament changes 
fifty times a second, when burning on a 50 
cycle a.c. circuit. By analogy it was not 
difficult therefore to imagine a heat regenerator 
made from fine wire, which would deal effec- 
tively with the difference of temperatures 
of the hot and cold sections of the air engine. 
By making a coil of finely drawn heat resisting 
wire, the surface of which was made more 
efficient by waving, it was found possible to 
produce a regenerator which approximated 
closely to the ideal. The difference between 
the solid bodies and thick-walled tubes of the 
old regenerators and this light porous structure 
ean readily be appreciated. 

It can be shown mathematically that the 
amount of heat stored up in the regenerator 
and taken up by the working medium is more 
than three times that supplied by the heater, 
or, in other words, without a regenerator it 
would be necessary for the heater to supply 
four times as much heat. Thus the importance 
of the regenerator cannot be overstressed. 
Even if 1 per cent of the heat imparted to 
the regenerator by the air passing through it 
and taken back again on the reverse flow 


be lost, the performance of the heater has to 
be increased 3 per cent, with a corresponding 
fall in overall efficiency. 

In an accompanying engraving we show a 
typical regenerator coil for a Philips air engine. 
This example is made from metallic wire 
having a diameter of 50u 0-05mm, approxi- 
mately two thousands of an inch. The waved 
form of the wire may be noted. Flow resis- 
tance is also of importance. In some of the 
early air engines of the preceding century, 
the resistance through the regenerator was so 





REGENERATOR COIL 


high that it was often considered preferable 
to work without regeneration. 

The Philips construction has the advantage 
that the exchange of heat with the working 
medium takes place very quickly. We are 
informed that efficiencies of over 95 per cent 
have been measured in this type of regenerator 
and on account of its porous structure, that it 
is able to raise the temperature of the air 
flowing through it from about 100 deg. 
to 600 deg. Cent., within the very short time 
of 2/,99th of one second. It has also been found 
that temperature gradients of several hundreds 
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of deg. Cent. per centimetre in the direction of 
the air flow can exist in the coil withouy 
appreciable loss of heat. 


OproseD Piston ENGINE 


One of the first models constructed was an 
engine having opposed pistons, a form favoured 
by earlier makers of small air engines used for 
the driving of table fans frequently used in the 
Far East and in India. An actual test mode] 
is shown in the accompanying drawing and 
engraving. One advantage of this very simple 
form of engine is the convenient manner in which 
the cold and hot spaces and the cooler regenera. 
tor and heater can be arranged, and their 
dimensions so selected as to ensure that the 
correct balance between the flow resistance 
and the heat transmission is maintained. The 
two pistons of this single cycle engine are 
set at 90 deg. phase difference. It works 
as follows: Air in the cold space shown 
to the right is compressed by the pistons 
on the compression stroke; the air then 
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DIAGRAM OF OPPOSED PISTON ENGINE 


passes at constant minimum volume through 
the cooler, the regenerator and the heater 
receiving heat from the regenerator and 
from the burner. After expansion in the hot 
space, producing the working stroke, the 
hot air is returned at constant maximum volume 
through the heater and the regenerator, where 
the larger part of its heat is abstracted, and 
it then passes through the cooler to the cold 
space and the cycle begins anew. 

Disadvantages of this construction are 
mostly mechanical in their nature and arise 
from the somewhat complicated linkage, 
which is not easily adapted to a crankcase 
construction, and the fact that there are 
two pistons, both of which have to fit well if 
leakage is to be kept small, with corresponding 
frictional loss. 

A VEE ENGINE 

A modified design of opposed-piston engine, 
with two separate cylinders arranged at 9) 
deg. to each other, containing the hot and cold 
spaces respectively, is shown in another illustra- 
tion. It allows of a simplified linkage to the 
crankshaft, all of which is enclosed in a crank- 
case. With the two cylinders placed in this 
manner, it is possible to balance the engine 
almost completely. As will be seen from the 
drawing, the heater, regenerator and cooler 
are arranged in a horizontal passage between 
the two cylinders. The pistons are both work- 
ing pistons and have therefore to be a good fit 
in the cylinders. In this design, however, 
it is possible to increase the air pressure in 
the crankcase, which not only tends to decrease 
frictional losses, but also tends to decrease 
air leakage to the crankcase. This type has 
been found particularly useful for engines 
of fractional horsepower. 


Some Inpicator DIAGRAMS 


A typical indicator diagram of a Philips 
air engine is reproduced opposite and is com- 
pared with the diagram for a two-stroke diesel 
engine. It will be seen that the maximum 
pressure in both cases has been chosen to be 
equal to 50kg per square centimetre, while the 
swept volume is equal in both cases. It will 
be noted that the mean effective pressure of 
the air engine, represented by the shaded 
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retangle at the bottom of the diagram is 
onsiderably larger than that of the oil engine. 
By the use of modern materials, it has 
proved possible to increase the maximum 
yessure in the air engines developed by 
Philips to approximately the same as that 
employed in the modern internal combustion 
engine, namely, to about 50 atmospheres. 
fhe minimum. pressure is then about 22 atmo- 
spheres and the expansion ratio 2 to 3, giving a 
mean effective pressure of about 14 atmo- 
spheres. This value, it is pointed out, is about 
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twice as high as that obtained in the ordinary 
internal Combustion engine, which is of the 
order of 6 atmospheres. In the internal com- 
bustion engine higher values can, of course, 
be obtained by supercharging. Typical indi- 
cator diagrams for different loads are shown in 
another drawing we reproduce. Power control 
is effected by varying the mean pressure of the 
enclosed air, or, in fact, varying the quantity 
of the working medium. The response to such 
variation is instantaneous. 


SINGLE-CYCLE ENGINES WITH ‘TRANSFER 
PisToN 
A considerable amount of research work has 
been carried out by Philips on vertical single- 


cycle air engines with a transfer piston on top 
of the working piston, as illustrated in our first 
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DIAGRAM OF VEE SINGLE-CYCLE ENGINE 


article. In this design the heater, regenerator 
and cooler are conveniently grouped in an 
annular space around the cylinder. With such 
a design clearance space can be kept reasonably 
small and the channels or slits between the 
fins, through which the air must flow, can be 
designed to give a small resistance to flow. 
In making the heater and cooler modern heat- 
resisting steels and special non-ferrous alloys 
were used with success. 

We show herewith the construction of a 
heater for this type of engine. The cylinder 
head or bonnet is made of heat-resisting 
steel in order to withstand the pressure of the 
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working medium. The internal and external 
fins of the heater are made in aluminium bronze, 
the outside fins being in direct contact with 
the flame of the burner and the inside fins 
transmit the heat to the working medium. 
The flame impinges on the head and passes 
between the fins through the slits. A similar 
fin construction is used for the cooler, which is 
water or air-cooled. 

With a high heater temperature, corres- 
ponding to about 650 deg. Cent., the exhaust 
gases have a valuable heat content and heat 
loss can be reduced by providing some means 
whereby the exhaust gases are made to give 
off their heat to the entering air required by 
the burner. One of the preheaters’ used on 
the Philips engine is shown in our drawing. 
It takes the form of a simple pleated metal 
collar made of heat-resisting sheet material, 
the exhaust gases being made to pass on one 
side of the pleats, while the air required for 
combustion passes along the opposite side. By 
this means a rapid exchange of heat is brought 
about and the heat losses from the exhaust 
gases can be reduced, it is said, to one third 
their original amount. The design we illus- 
trate is for gaseous fuel, which was found most 
convenient for laboratory experiments, but 
similar constructions have been worked out 
for use with vapourised liquid fuels. 

It may here be stated that in the latest 
designs the aerodynamic losses in the heater, 
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COMPARISON OF AIR AND DIESEL ENGINE 
INDICATOR DIAGRAMS 





regenerator and cooler are claimed only to 
amount to about 10 per cent of the indicated 
horsepower, so that a high mechanical effi- 
ciency is obtained. 

The single-cycle engine with a _ transfer 
piston has a normal crankcase, which is closed 
and is furnished with a small engine-driven 
pump, the duty of which is to maintain a 
crankcase pressure equal to the minimum 
pressure in the cycle. 

This type of engine has been found suitable 
for units developing several horsepower and 
running at speeds up to 2000 r.p.m. 


MULTIPLE ENGINES 


Although very satisfactory results were 
attained with single-cycle engines of the types 
already described, further work showed that 
with multi-cylinders the construction could be 
considerably simplified. 

In the accompanying drawing we show a 
Philips multi-cylinder engine with four cylin- 
ders. In each of the four cylinders there is a 
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hot space above the piston and a cold space 
below it. It may be noted, however, that the 
hot space of one cylinder is connected through 
a heater, regenerator and cooler with the cold 
space of the next cylinder. For this arrange- 
ment the pistons must move with a suitably 
chosen phase difference which for this four- 
cylinder model is 90 deg. By utilising 
such an arrangement of cylinders it is possible 
to dispense with the transfer pistons and 
thus simplify the construction greatly. This 
arrangement of cylinder also allows a very 
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AIR ENGINE DIAGRAMS WITH DIFFERENT 
LOADS 


simple method of reversing to be employed. 
Each piston must be in advance of the pre- 
ceding one. This order of piston movement 
determines the direction of rotation of the 
engine. If the connections between the cylin- 
ders are altered, so as to connect the hot space 
of cylinder with the cold space of the 
pr ing cylinder, as we have indicated by 
dotted lines, each system again works as an 
air engine provided the order of the motions 
of the pistons is reversed. The engine will 
then run in the opposite direction. By pro- 
viding a reversing slide for each cylinder the 
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DIAGRAM ©F CYLINDER HEAD, BURNER 


AND PREHEATER] 


engine can be reversed. In this design of 
engine all cylinders are double-acting. 

In constructing the multi-cylinder engine 
it was found possible to apply practically 
without alteration many of the structural 
elements we have already noted in the design 
of single-cylinder engines. These elements 
include the heater, the regenerator and cooler 
arranged around the cylinder, and the thin 
metal insulating cap, on the piston top, which 
serves to keep running surfaces cool. 


574 


Another problem which had to be solved was 
the best way of arranging the cylinders so that 
the cold. spaces lie on one side of the engine, on 
which the driving mechanism can be arranged. 
The four cylinders in line shown in the drawing 
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Eindhoven, whereby a new 
company had been formed-—~—under the 
title of N. V. ‘“ Thermomotor.” This firm 
will jointly under Workspoor and Phillips take 
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DIAGRAM OF FOUR-CYLINDER, FOUR-CYCLE, DOUBLE-ACTING ENGINE 


is obviously not the best solution, as with 
this arrangement there is a long passage 


between the last and the first cylinder, which 
would involve heavy losses. A more convenient 
arrangement is that with the cylinders placed in 
two “ V’s”’ alongside the other, a design not 
infrequently adopted in automobile engines. 
This arrangement has been successfully used 


charge of the further development of Philips 
air engines, having powers of over 200 h.p. The 
first Vee engine of about that power is already 
under construction and during a recent visit to 
the Werkspoor works at Amsterdam we found 
that not only the bed-plate, cylinders and crank- 
shaft were delivered, but other parts were also 
well advanced. It is expected that this first 





SWASH-PLATE AIR ENGINE ON TEST 


for several engines, some of which are now on 
test. 

Another possibility is that of grouping the 
cylinders parallel to one another in such a 
way as to permit the use of a swash-plate 
mechanism for converting the linear motion 
of the pistons to the rotary motion of the 
engine shaft. We show such an engine on the 
test bench at the Eindhoven laboratory. 
When running at a speed of 3000 r.p.m. it 
has an output of about 25 h.p. The gas- 
fired burners and the cooling connections are 
shown, and the engine is coupled to a genera- 
tor, enabling its output to be accurately 
determined. This type of engine has been 
shown to be suitable for powers of 20 h.p. 
to 30 h.p. 

At the beginning of July last, Ir. M. H. 
Damme, the chairman of Werkspoor N.V., 
of Amsterdam and Utrecht, announced that 
an arrangement had been made with the 


large power unit will be ready for test in the 
early part of next year. 

With regard to the general development of 
the smaller power air engines, further work is 
being carried on at the Philips works. Already 
it is considered that the original task of finding 
a small, light, silent and reliable engine for 
driving the generator sets which are used in 
connection with Philips radio and radar sets, 
where a convenient supply of current is not 
available, is accomplished. A number of 
fractional horsepower engines for generator 
driving have been designed. 

Other types of air engines, suitable for road 
transport vehicles, and marine propulsion, 
have been designed and a prototype engine of 
Vee construction with four cylinders is now 
on test. During the past year the Philips 
organisation has made contacts with several 
leading firms, both in Great Britain and 
abroad. 
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The “ Absolute” System of 
Electrical Units 


In a circular letter from the Electricity 
Commissioners addressed to all authwrised 
undertakers, reference is made to the forth. 
coming change in the system of electrical units, 
A memorandum accompanying this letter 
explains the effect of the change on apparatus 
used in connection with the Electricity Supply 
(Meters) Act, 1936, and outlines the action 
necessary to ensure that future measurements 
are made in terms of the new “‘ absolute ”’ units, 

The change in the system of electrical inits 
was described in an official announcement 
from the Director of the National Phy sica| 
Laboratory, which was reproduced in our issue 
of July 18, 1947, on page 61. In brief, from 


January |, 1948, the electrical units used at 
the National Physical Laboratory wil! be 
changed from the present “ international ” 


” 


units to the so-called “ absolute ” units, which 
are derived from the centimetre, gramme and 
second. The effects of this change can be 
assessed from the comparative values 
below : 


viven 


** International ” ** Absolute ’ 
units units 

1 ohm 1-00049 ohms 
1 volt 1-00034 volts 
1 ampere 0° 99985 amper 
1 watt 1-00019 watts 
1 henry 1-00049 henrys 
1 farad 0-99951 farad 


Reverting to the effect on supply authorities 
the Commissioners’ memorandum explains 
that for practical purposes the changes in the 
units are small, that their effect will be neglizible 
on integrating meters and scarcely discernible 
on indicating instruments. Potentiometers 
and voltage dividing resistances depend only 
upon the accuracy of ratics of resistances 
and will not be affected at all. Allowances will, 
however, need to be made when using a potentio- 
meter with accessories such as the special 
d.c. voltmeter. Current-measuring resistors, 
too, will be directly affected, since their values, 
in terms of the new unit, will change by nearly 
0-05 per cent. The limits of inaccuracy under 
the Meters Act being only 0-03 per cent, or, 
in some cases, 0-05 per cent, many of these 
current-measuring resistors will fail to comply 
with the specification. 

As it does not appear reasonable to insist 
that resistors now in use shall be readjusted 
at once, the Commissioners have decided that, 
provided such apparatus is marked as having 
been manufactured before January 1, 148, 
it will be acceptable if its resistance measured 
in * international’ ohms (the present units) 
complies with the specification. Resistors 
manufactured before January 1, 1948, must, 
when adjusted to the new unit, be marked 
‘‘absolute ohms.” To achieve uniformity in 
these markings, suitably marked transfers will 
be distributed by the Area Meter Examiners. 

With regard to new _ current-measuring 
resistors, the Commissioners have decided that 
apparatus made after January 1, 1949, shall 
be adjusted in absolute ohms and_ tested 
accordingly. Resistors manufactured between 
January 1, 1948 and January 1, 1949, shall be 
marked with the unit used (absolute ohms or 
international ohms), and will be tested accord- 
ingly. If they are marked in international ohms 
the date of manufacture shall also be marked. 

It is stated that N.P.L. reports dated 
January 1, 1948, or later, will give values in 
absolute units. The memorandum details the 
action required in the test rooms of supply 
authorities and describes the corrections neces- 
sary on standard cells, standard resistors for 
current measurement, the voltage standardiser, 
the heating box for standard cells, the special 
d.c. voltmeter for use with potentiometers, 
the Cambridge reflecting wattmeter and the 
Shotter-Elliott d.c./a.c. comparator. 


en 


E.A.W. ANNUAL CONFERENCE.—The  twenty- 
third annual conference of the Electrical Association 
for Women is to be held at Southport on April 14, 
15 and 16, 1948. The speaker at the opening session 
will be Lord Citrine, Chairman of the British 
Electricity Authority. 
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Extension of the L.P.T.B. Central 


Line 


N Sunday, December 14th, the London 

Passenger Transport Board put into public 
grvice a new extension of the Central Line from 
leytonstone to Newbury Park and Woodford. 
This extension was originally included in the 
1935-40 programme of improvements covering 
a large part of the London area north of the 
Thames, and which had to be suspended during 
the war. 

Under the original plan the Central Line was 
to be projected to connect with the L.N.E.R. 
Loughton branch line and the Grange Hill loop 
line, both of which were to be electrified and re- 
signalled. This new line was to be extended 
fom Liverpool Street via Mile End and Strat- 
ford, and at Leyton there was to be a junction 
with the Loughton line of the L.N.E.R. North 
of Leytonstone the service was to divide, one 


lining segments were used owing to the acute 
shortage of iron and steel at the time. This 
was the first time reinforced concrete had been 
used in tunnel construction, and a special form 
of reinforcement was adopted to enable the 
segments to withstand the thrust of the shield 
rams which were being used to drive the tunnel. 
At Redbridge Station the level of the tube came 
so close to the surface that cut-and-cover 
method of construction was adopted for a 
distance of some 200 yards. 

The new stations on the tube section of the 
extension are particularly good examples of 
modern underground station design and archi- 
tecture. At Gants Hill the ticket hall lies 
beneath a roundabout on the main trunk road 
from London to Southend and is connected by 
subways and stairs to the surrounding pave- 


half proceeding over L.N.E.R. tracks to ment. At the foot of the escalators the landing 
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CENTRAL LINE EXTENSION 


Loughton, Epping and Ongar, and the northern 
half of the Grange Hill loop. To complete the 
scheme a new tube was to be constructed from 
Leytonstone to Newbury Park, where the lines 
were to join up with the Grange Hill loop. 

When work on the project was resumed after 
the war the Central Line was first extended to 
Stratford. This extension was opened in 
December, 1946, and a further extension to 
Leytonstone in May, 1947. The new extension 
just opened is in two parts. From Leytonstone 
anew tunnel, 4 miles long, extends via new 
stations at Wanstead, Redbridge and Gants 
Hill to Newbury Park. Three miles of L.N.E.R. 
track from Leytonstone via Snaresbrook and 
South Woodford stations to Woodford have 
been electrified and are now part of the Central 
Line. Work is now proceeding on the electrifica- 
tion of the L.N.E.R. tracks to extend the 
Central Line to Loughton and the electrification 
of the remainder of the Grange Hill loop line. 

A short distance beyond Leytonstone two 
single-track cuttings, one on each side of the 
electrified surface lines to Woodford, lead the 
tracks down to the entrances of the two tube 
tunnels extending to Newbury Park. At 
Newbury Park the underground lines come up 
through cuttings to rejoin the lines of the Grange 
Hill loop. 

No engineering problems of particular note 
occurred in the construction of the new tubes. 
It is, however, interesting to record that when 
the section of tube between Leytonstone and 
Wanstead was being built reinforced concrete 








NEW 


and the first part of the platforms form a lofty 
domed concourse 150ft long, which is claimed 
to be the longest deep-level structure of its 
kind. In building this concourse a number of 
small tunnels were first driven and then all but 
the outside linings which form the walls and 
roof were dismantled. A series of well-propor- 
tioned colonnades are interposed between each 
of the two platforms and the main centre aisle 
at the foot of the escalators. During the war 
this station and a considerable length of the tube 
which was driven prior to the war were used as 
an underground factory. Fluorescent lighting 
has been installed throughout each of the new 
stations and, as can be seen from the photo- 
graph we reproduce of Redbridge Station, this 
form of illumination is particularly effective. 
To assist travellers every station on the line 
has a different colour scheme. 

Simultaneously with the opening of the new 
extension all trains on the Central Line have 
been lengthened from six to seven cars, and a 
number of eight-car trains will be used during 
the rush hours. 

The Woodford line, which is over L.N.E.R. 
tracks, has all the latest London Transport 
devices, including de-icing machines to keep ice 
off the current rails and give uninterrupted 
running. in cold weather. Considerable altera- 
tions and additions to the permanent way 
between Leyton and Woodford to make the 
track suitable for both electrical and steam 
goods working have been made by the 
L.N.E.R. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28 
Victoria Street, London, S.W.1. 


DURABILITY IN BUILDINGS 


The Codes of Practice Committee has issued, 
as a draft for comment, Chapter [X : ‘* Durability ”’ 
of the Code of Functional Requirements of Build- 
ings. This draft chapter deals generally with the 
steps to be taken in order to achieve the required 
durability in buildings. It sets out the various 
agencies which cause deterioration of materials 
used in buildings and their installations, and gives 
details of the harmful action of those agencies. 
The particular effects of deteriorating agencies 
upon the chief materials employed in construction 
are analysed and recommendations are made con- 
cerning the appropriate protection and preserva- 
tive treatments to be applied. Attention is drawn 
to the harmful effects of the association or proximity 
of certain materials and particulars of the correc- 
tive measures to be taken are given. The draft 
chapter also includes classifications (a) of water 
supplies in relation to their effect upon metals ; 
(b) of ground water and soils in relation to their 
effect upon concrete, and (c) of atmospheric pollu- 
tion conditions, Tables are included which con- 





STATION AT REDBRIDGE 


veniently set out details regarding the protection 
of metals and the precautionary measures recom- 
mended in the use of concrete. Comments are 
invited and will be welcomed by the Codes of 
Practice Committee. They should be forwarded 
by January 5, 1948. It is to be observed that the 
chapter is in draft and is subject to amendment 
before final publication. Price 2s. 





WHITEHEART MALLEABLE TRON CASTINGS 
No. 309: 1947. This Standard is a revision of 
B.S. 309, Whiteheart Malleable Iron Castings, 
covering two grades of castings, namely, Grade 1 
and Grade 2. The provision and heat-treatment 
of test bars are specified and the test requirements 
are related to three different sizes of test bars 
selected according to the important sectional thick- 
ness of the castings. A tensile test and either a 
bend test or an analysis certificate of the phosphorus 
content are specified and provision is made for 
additional tests to be called for where appropriate, 
Details are also included of workmanship and finish, 
machineability and testing facilities. Price 2s. 





BLACKHEART MALLEABLE IRON CASTINGS 

No. 310: 1947. This Standard is a revision 
of B.S. 310, Blackheart Malleable Iron Castings, 
covering three grades of castings, namely, Grade 1, 
Grade 2, and Grade 3. The provision, heat-treat- 
ment and dimensions of test bars are specified. 
The test requirements include a tensile test and 
either a bend test or an analysis certificate for the 
phosphorus content, and provision is also made for 
additional tests to be called for where appropriate. 
Details are also included of workmanship and 
finish, machineability and _ testing facilities. 
Price 2s. 
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Fuel Systems for the 
Aero-Gas Turbine* 
By E. A. WATSON, O.B.E., D.Se., M.I.Mech.E.+ 
No. Il—{Continued from page 563, December 12th) 
ATOMISATION OF FUEL 


WITH one exception, in which the fuel is 
evaporated by the application of heat prior 
to admission to the combustion chamber, 
all existing engines employ some form of atomis- 
ing burner, the function of which is to break 
up the fuel into the smallest possible droplets 
so as to expose the maximum area for the 
evaporation which must precede the reactions 
involved in the combustion process. 

The duty of any atomiser is clearly to employ 
the pressure head in the entry fuel to over- 
come the internal forces of surface tension 
and viscosity which resist the disruption of 
the liquid into a very large number of small 
droplets. In the turbine produced by Metro- 
politan-Vickers, an atomiser of the conven- 
tional Diesel type is employed, giving a single 
jet of fluid directed upstream. In this case 
atomisation is partly due to forces exerted 
between the surrounding gas and the rapidly 
moving stream of fuel and partly due to tur- 
bulence occurring in the relatively short throat 
of the atomiser. 

In all other types of burners employed on 
existing service engines, the swirl or vortex 
type of atomiser is employed and would seem 
to have many advantages, particularly in 
efficiency of atomisation and control of fuel 
spray contour. . 

The Swirl Type Atomiser—Fundamentally 
the swirl type atomiser consists of a vortex 
chamber into which the fuel enters in a subs- 

_ tantially tangential direction, establishing a 
vortex with an air core at the centre and leav- 
ing through an axial orifice in the form of a 
hollow cone of spray. If the ratio of tangential 
to axial velocity of the issuing fluid in the throat 
were uniform at all points, the fluid would 
issue as a film forming the surface of a cone ; 
but as in accordance, with the law of vortex 
flow the tangential velocity is inversely pro- 
portional to the radius, the issuing fluid takes 
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forms of construction have certain construc- 
tional advantages in specific cases. 

Contour of Fuel Spray.—In the absence of 
any restraint due to internal forces, each 
particle of fluid will travel in a straight line 
tangential to its path at the moment when it 
leaves the orifice. (The statement sometimes 
made that the issuing fluid possesses a swirling 
motion is incorrect.) The paths of the particles 
issuing from the orifice at points on a given 
radius R will form a surface, as depicted in 
Fig. 6, which except for a small negligible 
portion near the orifice may be regarded as 
the surface of a cone. The apex angle of this 
cone will depend on the relative axial and 
tangential velocities at the point of emergence 
and, as the tangential velocity is inversely 
proportional to the radius, the apex angle of 
particles issuing at a small value of R will 
be greater than those at a larger angle. In 
other words the particles issuing on the inside 
of the spray will try to pierce the path of other 
particles and get to the outside. At low flows, 
where the kinetic energy of the liquid is small, 
this tendency is resisted by the eombined 
effects of surface tension and viscosity and 
the liquid issues as a continuous coherent 
film. At very low flows this film takes the 
form of a bubble (Fig. 7). 

As the flow increases the bubble changes 
to the form in Fig. 8 generally known as the 
“tulip ” stage, the tulip-shaped film terminat- 
ing in a ragged edge from which coarse drop- 
lets of fuel break off. As the pressure and 
flow is further increased the tulip shortens, 
the fluid breaking into droplets near to the 
orifice until at pressures of upwards of 20 Ib 
per square inch, and with fuels such as kero- 
sene, the film is virtually non-existent, atomisa- 
tion commencing practically at the orifice 
itself, as indicated in Fig. 9. 

Photographs of the spray taken with very 
short exposures (less than 10-* second) reveal 
the fact that at all pressures except the very 
lowest the liquid film is traversed by a series 
of corrugations, which would suggest that the 
fluid does not leave the orifice in a steady 
stream as the simple theory suggests. These 
corrugations are of such high frequency, 
and travel outwards so rapidly, that they are 
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Fic. 5—Construction of Swirl Atomiser 


the form of an infinite number of such super- 
imposed conical films covering a range of cone 
angles. Expressed in a somewhat different 
manner, every particle of fluid issuing from 
such an atomiser tends to follow a path different 
from every other particle; and it is only the 
viscous losses in the liquid film and the cohesive 
forces between the molecules which prevent 
the fluid from being completely disintegrated. 

Fig. 5 shows the general arrangement of a 
typical burner comprising fuel feed pipe, 
atomiser element and holder, together with 
details of typical constructions of the atomiser 
element itself. 

The tangential hole type, with a number of 
holes—usually three drilled tangentially into 
the swirl chamber—is the one most commonly 
employed at the present time. The other 
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normally invisible to the eye and do not 
appear on any photographs taken with nor- 
mal exposures. It is possible that they are 
the result of intense micro-turbulence set up 
in the swirl chamber and also in the throat 
of the atomiser as a result of the extremely 
high velocity gradient through the fluid, 
particularly in the throat itself. The fact 
that they are more pronounced in fluids of 
low viscosity and at relatively high pressures, 
and become less as the viscosity increases and 
pressure decreases, lends general support to 
this view. . 

Under conditions of relatively fine atomisa- 
tion the configuration of the spray is very 
sensitive to air currents in the vicinity of the 
atomiser. When spraying into a vacuum 
the spray has the conical form predicted by 
theory, but when spraying into still air at 
atmospheric pressure the air currents due to 
the entraining of the air by the fuel droplets 
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cause the spray to close in. The exact extent 
to which this closing-in takes place will depen 
on the presence of baffles or objects in the 
vicinity which may modify the direction of 
the entrained air currents. They do not, 
however, affect the motion of the particles at 
the point of emergence, and it is found in prac. 
tice that the included angle between the tan. 
gents at this point, as observed on a shadow. 
graph of the spray, is a function of the atomiser 
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The lower diagram shows the elevation of the conical! 
shell of fluid issuing at a given radius in the swirl jet, 


Fic. 6—Contour of Fuel Spray 


characteristics and not of the air pressure 
into which it is sprayed. This angle is usually 
known as the cone angle of the atomiser. 

Predetermination of Discharge Coefficient and 
Cone Angle.—It is not proposed to attempt in 
this paper to give any theoretical treatment 
of the mechanics of a swirl atomiser. Even in 
the simplest case where viscosity is neglected 
the treatment is difficult; but a simplified 
treatment has been worked out which enables 
the discharge coefficient and the cone angle 
to be evaluated in terms of three fundamental 
dimensions, namely, A;, the total area of the 
entry slots; D,, the base diameter of the swir! 
chamber ; and D,, the diameter of the orifice. 

Theory indicates, and experience confirms, 
that both the discharge coefficient and the 
cone angle are unique functions of A,/D,D,, 
and that they are independent of pressure so 
long as this is high enough to make the viscous 
losses in the atomiser negligible. Fig. 20 
gives the relation of discharge coefficient and 
cone angle in terms of the ratio <A,/D,D,. 
Knowing the value of the discharge coefficient, 
the flow number of the atomiser can be cal- 
culated from the area of the final orifice, 
7 D?,/4. 

Generally D,/D, should be as small as pos- 
sible, i.e., the swirl chamber should be of small 
dimensions, the limitation being that there 
must be room for the swirl to develop properly 
and for the discrete streams of fuel which enter 
the several slots to merge into a uniform vortex. 

The usual value chosen for D;/D, is about 
3, but there is evidence to show that still smaller 
values can be used with advantage, particularly 
at low flows as they reduce the wetted area 
and the viscous losses. This improves the 
performance of the atomiser at low flows 
where these losses are important. 

Atomisers with Wide Flow Range.—It is 
clear that a simple swirl atomiser following a 
quadratic law will behave badly if called upon 
to deal with a very wide range of flow, since 
at low flows and pressures the atomisation 
will be very coarse, unless excessive pressures 
are employed at the other end of the range. 
As a result, much work has been done with 
the object of producing an atomiser capable 
of working satisfactorily over a wide range of 
flow which necessitates clearly the equivalent 
of a variable discharge coefficient, so as to 
keep up the pressure at low flows. The work 
has, so far, all been devoted to varying the 
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area Of the inlet slots to the swirl chamber 
while leaving the actual spraying orifice 
ynchanged—a limitation chiefly associated with 
the physical difficulty of varying this latter 
dimension in any way. The solutions employed 
fall generally under three groups: the Lubbock 
atomiser ; the duplex atomiser ; and the spill 
atomiser, 

The Lubbock Atomiser.—In the Lubbock 
atomiser, the area of the inlet slots is controlled 
by an obturator rod moved axially by a spring- 
joaded piston subject to the fluid pressure in 
the supply line. This was used on the Welland 
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Fic. 7——“‘ Bubble” Stage 


of Atomisation Atomisation 


engines. The atomiser gave fairly good results, 
but was rather difficult to manufacture and 
gave some trouble with sticking due to ultra- 
fine dirt particles in the fuel being filtered 
out by the very small clearance between 
piston and cylinder and thus causing sticking. 
The chief reason, however, for its being dropped 
was the difficulty of accommodating it on 
“ straight-through ”’ designs of engines. 

The Duplex Atomiser.—Here two sets of 
inlet slots are employed, one of relatively 
small cross-sectional area in operation at low 
flows, and a second set of larger area gradually 
brought into operation as the flow increases. 
The control of the latter is effected by a pressure- 
operated valve sometimes termed a “ splitter ” 
valve. By giving this valve appropriate 
characteristics, it is possible’ to so arrange 
matters that the pressure/flow relationship of 
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Fig. 8—“ Tulip” Stage of 
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flow characteristic of the system conform to 
the particular value required by the control 
system itself. 

Several solutions are available for the con- 
struction of a duplex atomiser, but the one at 
present employed in this country is indicated 
in Fig. 10. One on somewhat similar lines 
has also been used in U.S.A. The chief dis- 
advantage of the duplex atomiser is the shock 
loss at entry, when the main slots are fed 
with fuel through a restriction so that the 
pressure at the entry to them is below that at 
the entry to the pilot slots. Under these 
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conditions the two streams of fluid enter the 
swirl chamber with unequal velocities, with 
an accompanying loss due to shock. While 
this loss is small in magnitude, it may have 
the effect of giving the atomiser a negative 
characteristic, i.e., if p is the pressure at the 
entry to the main slots and m the mass flow 
entering through them, dp/dm will be negative 
under certain conditions, notably when the 
restriction in the entry to the main slots is 
large and the difference in velocity of the fluid 
streams is a maximum. 

Under these conditions it is not possible to 
operate a set of atomisers in parallel with a 
common splitter valve, since the system becomes 
unstable, and the main slots of the respective 
elements do not share the load equally. In 
order to ensure stability it is necessary either 
to employ individual splitter valves to each 
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Fic. 10—Construction of Duplex Atomiser and Burner 


the complete system conforms to that required 
to satisfy the conditions of pressure control. 

The use of a pressurising valve as a splitter 
valve has already been referred to under the 
section dealing with the pressure control sys- 
tem, and a typical circuit diagram is given in 
Fig. 2, page 561. 

Alternatively it is possible to connect the 
pilot slots upstream of the throttle valve, 
80 that the throttle valve forms the restriction 
in the flow to the main slots. In this case, 
however, it is not possible to make the pressure/ 





atomiser or, if a common splitter valve is 
retained, to make it of the distributor type 
with an individual restriction in the line to 
each of the several atomisers. In this case 
the pressure drop in the individual restrictions 
where dp/dm is necessarily positive will serve 
to give the required stability. 

The Spill Atomiser—tIn the case of this 
atomiser a single set of relatively large inlet 
ports is used, but a portion of the fluid entering 
the swirl chamber is tapped off and recircu- 
lated or “spilled,” so that only a fraction of 
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the fluid which enters is actually sprayed from 
the final orifice. 

The simplest way of looking at this atomiser 
is to regard it as the equivalent of the Lubbock, 
in which a portion of the entry slots is obturated 
not by a sliding rod but by a stream of recir- 
culated fluid. When considered on this basis, 
theorectical treatment of its behaviour is 
easy. This simplification holds with fair 
accuracy under those conditions where the 
viscous losses are low, i.e., with high pressures 
and fluids of low viscosity. At low flows the 
conditions are not strictly comparable, and the 
spill atomiser has important advantages in that 
the energy of the spilled fluid can be used to 
maintain the swirl under those conditions 
where it would tend to decay owing to losses 
in the passage through the swirl chamber. 

Under low loss conditions (i.e., high entry 
pressures and low viscosity) it is immaterial 
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Fic. 11—Alternative Arrangements 


of Spill Control 
Atomisers 


at which point the fluid is spilled off, provided 
it has passed through the entry slots and there- 
by maintained a relatively high entry velocity. 
From some points of view an atomiser as 
shown in Fig. lla, where the spill is taken 
from the periphery of the swirl chamber, has 
advantages. Under low flow conditions it is, 
however, preferable to take the spilled fluid 
right through the swirl chamber so as to assist 
in maintaining the swirl spilling it, either from 
the rear of the chamber at the centre as in 
Fig. 116, or (better still) by spilling it at a 
point as near as possible to the final orifice 
as in Fig. lle. 

’ Of the three atomisers outlined, the spill 
type is in many ways the most attractive, 
particularly in its capacity to deal with a very 
wide range of fuel flows, for a given range of 
pressure. It has the disadvantage of requiring 
a relatively large amount of fluid through the 
entry slots; and in the case in which the fluid 
is supplied by an engine driven pump, this 
may cause difficulties at starting and low speeds. 
Alternatively, the spilled fuel may be recir- 
culated either by an auxiliary pump or by an 
ejector system, in which case the engine pump 
and associated control system only has to 
supply the fuel which the engine actually 
requires, and the atomisers can be used in 
conjunction with a flow control system of the 
type already described. In the case in which 
the spilled fluid is also supplied by the main 
pump, a complete modification of the control 
system is necessary, the most promising being 
to control the spill from the atomisers by one 
of the means already described. Systems of 
this type are at present in course of investiga- 
tion, but as they have not yet reached the 
fully developed stage they hardly come within 
the scope of the paper. 
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PISTON TEMPERATURES IN INTERNAL 
COMBUSTION ENGINES 


EVER since the days of the gunpowder 
engine of Christiaan Huygens and the air 
pump of the mechanically minded Burger- 
meister of Magdeburg, we may suppose 
that the piston has been the most sensitive 
point in all reciprocating engines. Can we 
note as a possible indication of their pre- 
science that the first men to contrive heat 
engines—even in the form of toys—used 
the rotative and not the reciprocating form ? 
Even in the old atmospheric steam engines 
of the eighteenth century the piston was a 
limiting item and it has remained so ever 
since. The incoming of superheating added 
greatly to the problem of cylinder and piston 
wear and was thus a stimulant to effort, 
the result of which was seen in the evolution 
of better cylinder and piston iron and the 
development of improved distributing valves 
both of the piston and mushroom types 
and in the use of improved packings for 
pistons, valves and stuffing boxes. Then 
followed the high-compression oil engine, 
which brought with it new piston problems, 
some of them, it is true, chemical, but none 
of them easy of solution. Metallurgists 
and chemists have greatly assisted engine 
designers, but it remains true that the 


piston is the most vulnerable detail of the 
internal combustion engine and anything 
which may contribute to a better under- 
standing of this component is of manifest 
Indeed, the survival of the piston 


value. 
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type engine must depend, in part, on the 
success of engine builders and metallurgists 
in producing cylinders, pistons and piston 
rings which will operate with high’ output, 
high reliability and low rates of wear. 

These remarks are suggested by perusal 
of a paper read recently before the Diesel 
Engine Users Association, by Mr. G. B. 
Fox, who has for long been engaged in oil 
engine research and whose experience is 
such as to render his observations worthy 
of close attention. Mr. Fox would agree 
that the technique of cylinder and piston 
temperature measurement owes much to the 
work of the late Professor Nigel of the Tech- 
nical High School, Dresden, whose tech- 
nique was followed by Dr. Eichelberg in 
tests made by him on a large two-cycle 
oil engine. LEichelberg found that on full 
load the temperature reached in the cylinder 
head and in the piston was approximately 
300 deg. Cent. The very highest tempera- 
ture was reached on the top of the cylinder 
liner, where a reading of 333 deg. Cent. 
was recorded at a spot not reached by the 
upper piston ring. These investigations 
were made on an air injection engine and it 
was noticed that while at light loads the 
highest piston temperatures were found 
halfway between the centre and the edge 
of the piston, at full load ¢when the period 
of combustion is longer) the temperatures 
were highest at the edge of the piston. 
In the top piston ring the maximum tem- 
perature at full load was 135 deg. Cent., 
the mean temperature being 128 deg. Cent. 
No one will question the soundness of Mr. 
Fox’s axiom that “the maximum power 
that can be developed in a diesel engine 
to-day is in many instances limited by the 
temperature of the piston.’”’ The engine 
on which he made his research was of the 
four-stroke type, with piston 14}in dia- 
meter, stroke 15in, and he was specially 
interested in discovering what happens to 
the piston temperature when the thermal 
efficiency of the engine is raised by increase 
in maximum cylinder pressure. There is, 
as Mr. Fox suggests, no inducement to raise 
the maximum cylinder pressure if it results 
in ring sticking or cracking of crowns. 
Such occurrences are influenced, of course, 
by piston design and Mr. Fox shows, inter 
alia, how bad design can influence the dis- 
tribution of heat. Certain it is—as Mr. Fox 
demonstrates—that increase in maximum 
pressure from 700 p.s.i. to 900 p.s.i. (due 
to advancing ignition) “ progressively in- 
creases the piston temperature at any b.m.p. 
at constant speed.”” There are, he further 
remarks, numerous external factors which, 
apart from maximum cylinder pressure, 
affect piston temperature “notably any 
influence on the density of the air in the 
cylinder, for example, the ambient air 
temperature, restriction in the induction 
system, and, thirdly, pressure charging.” 
But apart from these very influential fac- 
tors and irrespective, indeed, of the actual 
loading of the engine, it appears to us that 
many designers pay insufficient attention to 
the importance of rendering the engine 
self-cleaning or as self-cleaning as possible. 
The carbon forming (and lacquer-forming) 
tendencies of combustion reduce the effec- 
tive working time of the engine and increase 
the rates of wear. It is here that active 
mixing energy can assist and we must 
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remember that in four-stroke quick-revoly. 
tion oil engines the number of injections cap 
be as high as sixteen per second, while jy 
small, two-stroke engines they can go to 
upwards of thirty-three injections per second, 
We need to be reminded, moreover, that 
the operational difficulties of the piston 
are enhanced by the fact that in each work. 
ing cycle the variation of the gas tempera. 
ture exceeds 1000 deg. Cent. Fortunately, 
the variations in the temperature of the 
combustion chamber parts (including the 
piston) are comparatively slight, relatively 
to the recurring changes in gas temperature, 
For example, it has been ascertained that 
the temperature of the cylinder walls is 
affected only to a very small depth, and while 
the variation in the temperature of the parts 
bears no proportion to the changes in gas 
temperature, the amount of heat flowing 
through the parts (notably the cylinder 
walls) is subject to great variation, the peak 
being reached near the upper dead centre, 
in which position the pressure is high. 
There the amount of heat flowing from the 
gas into the walls is several times the 
permanent amount. 

Mr. Fox has some interesting observations 
as to the influence of the piston rings and 
he draws attention to the effect of piston 
ring surface. While it is no doubt quite 
true that a reduction in the number of rings 
can result in better engine performance, 
Mr. Fox does not omit to mention that 
changes of this kind cannot be made without 
careful observation of other effects. The 
piston rings have complex functions, one 
of which is connected directly with cooling. 
Moreover, the piston rings do not remain in 
pristine condition and there is no reason to 
doubt that the sealing of the compression 
space must contribute to the longevity of 
the pisten assembly by preventing blow-by 
into the crankcases. Such sealing is also 
depended upon for keeping down the con- 
sumption of lubricating oil. This desirable 
condition of gas-tightness is made more 
difficult of accomplishment for the reason 
that the frictional forces operating on the 
piston and its rings belong to the sliding and 
not to the rotational system. It should 
further be remembered that apart from all 
the conditions which have been referred to, 
many engines must, in service, withstand 
sudden and frequently recurring changes in 
loading which have a profound effect on the 
dynamic stressing. It is very rarely that 
researchers are able to study this aspect, 
nor is it easy, even on engine manufacturers’ 
test-beds, to reproduce the fluctuating load- 
ing conditions experienced in _ practice. 
These severe loading conditions are parti- 
cularly trying to the pistons which, among 
other things, must withstand the torque 
reactions imposed by the connecting rods, 
Take, for example, the case of a trunk piston 
engine operating on such a load as that 
presented by an induction motor winder, 
The piston then gets not only a heat jolt 
but a severe dynamic jolt, which may com- 
bine to produce a seizure or at least a partial 
seizure, very grievous (and possibly fatal) 
to the liner, if not to other things. This is 
why there is so much to be said for the cross- 
head construction in conditions where large 
and sudden upward variations must take 
place in the turning moment. The piston 
is not a non-elastic item and it is working 
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yder conditions where its deformation is 
wnstrained by the environment in which 
it is placed. In this connection it can be 
expected that the development of inhibitor- 
treated lubricating oils may render easier 
the problems peculiar to high cylinder 
temperatures, notably in trunk type engines 
with oil-cooled pistons. We hope it may be 
possible for Mr. Fox to extend his valuable 
researches and to make available to engine 
manufacturers and users guidance as to the 
particular forms of pistons which may be 
expected to afford maximum security under 
the great variety of conditions which are 
met with in practice. 


AN ATOMIC POWER MORATORIUM ? 

THE suggestion for a moratorium on the 
production of power from atomic energy 
will come to most engineers as a shock. 
None the less, action as drastic as this has 
found powerful advocates during the past 
two years and recent months of disagree- 
ment at the United Nations meetings has 
caused that advocacy to be intensified. 

The two years since the atom bombing 
of Hiroshima and Nagasaki have seen the 
publication, first in America and then 
here, of the Smyth Report, which informed 
the public of the scientific principles under- 
lying the utilisation of atomic energy, 
whether as an explosive of unprecedented 
strength or as a new fuel for the production 
of power for civil use. That Report was 
followed by the heartening proposals of the 
Lilienthal Board of Consultants, who sug- 
gested a possible means by which these 
two uses of atomic energy could be separated, 
so that the nuclear fuel prepared for civil 
purposes could only with great difficulty be 
converted for use as an explosive ; they also 
made proposals for a system of international 
control of the production and use of atomic 
energy for all purposes. The method pro- 
posed for “ denaturing” the fuel was the 
mixing of the uranium isotopes 235 and 238 
(and similarly with those of plutonium), 
pure substance being alone suitable for 
direct use as an explosive. Although this 
proposal was warmly welcomed when first 
proposed, the attitude to it gradually 
changed when it became recognised, albeit 
very regretfully, that it would be hard 
to ensure that the mixture could not 
be clandestinely treated so as to restore 
the material to a condition suitable for use 





as an explosive. In short, the proposed 
process of denaturing was not irreversible, 
and the time taken for “‘ renaturing,”’ and 
the size of the plant needed, did not afford 
an adequate safety margin. It was in this 
atmosphere that the U.N. Atomic Energy 
Commission began its labours, and it is 
easy to understand how in its first report 
issued about a year ago, and even more 
markedly in the second report presented 
last September, it was advised that nothing 
short of the creation of a United Nations 





organisation to take possession of all uran- 
ium and thorium mined and to own all 
apparatus for the subsequent treatment of 
these substances (other than the limited 
quantities used for research investigations), 
could make the world reasonably safe. 
The control organisation necessary to this 
end would need a large and able staff of 
inspectors with power to make visits any- 
where to ensure that there were no breaches 
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of the regulations. Although this drastic 
plan was acceptable to ten of the twelve 
members of the Commission, that did not 
suffice to ensure its adoption since it had 
also to pass the scrutiny of the Security 
Council, on which the chief of the objecting 
states had veto powers. At the moment 
that veto is in reserve, since the Commis- 
sion has yet to send in a final report, and 
this may take a good time to prepare. In 
the meantime there is unfortunately noth- 
ing positive to hinder the development of 
an atom bomb race, with: the accompany- 
ing preparation of huge plants and large 
stock piles. 

It is this difficult situation that has led 
to the suggestion of a power moratorium. 
Such a suggestion had been tentatively put 
forward during the taking of evidence by 
an U.S. Senate enquiry when certain scien- 
tific and technical witnesses raised this 
issue. It was suggested also in a report 
issued in 1946 by Chicago University. But 
it is only recently, with the growing recog- 
nition of the delay likely to occur before 
any scheme of the A.E.C. type is accepted 
by the U.S.S.R. that it has been strongly 
urged that a temporary moratorium on all 
large scale development work might be 
advisable. This has been particularly stressed 
in recent issues of the Bulletin of Atomic 
Scientists of America. There are, however, 
strong objections to such a scheme. The 
most obvious, that any such moratorium 
would delay the advent of atomic fuel in 
a world hungry for new sources of power, 
is possibly invalid, since the time interval 
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before atomic fuel can be made available 
is caused by technical rather than 
political, considerations. No one at 
present knows, so far as we are allowed to 
learn, what are the right structural materials 
to use in power reactors to enable the requi- 
site strength, at the desired working tem- 
perature, to be attained—and retained. 
There are other unknowns as well, and state- 
ments by competent technicians agree gener- 
ally that it is likely to be many years before 
solutions of these problems are available. 
In so far as this is true, a temporary mora- 
torium on power production could do little 
harm, always supposing (a somewhat uncer- 
tain assumption) that effective laboratory 
work could clear up the chief technical issues 
during the interval. This summarises the 
argument in favour of a moratorium, but 
despite its plausibility it can never be easy 
to convert engineers to any proposal for 
shutting down plans for large scale technical 
developments which promise so much. Nor 
would they easily be convinced that even 
the largest staff of inspectors could ensure 
that every one of the United Nations would 
strictly observe a moratorium agreement— 
except, of course, those countries where 
such doubts would not arise. Moreover, 
it might well prove just as difficult to obtain 
unanimity for a moratorium as for the 
control scheme proposed by the Atomic 
Energy Commission; in which case the 
natural alternative would be the gradual 
adoption of the Commission’s scheme by a 
nucleus of willing States, leaving the door 
ajar for others to ask to come in hereafter. 


Obituary 


SIR WILLIAM JOHN TALBOT 


It is with deep regret that we have to 
record the death on Wednesday, December 
10th, at his home, Highcroft, Birmingham 
Road, Walsall, of Sir William John Talbot, 
chairman of the Talbot-Stead Tube Company, 
Ltd., of Walsall, and the Chesterfield Tube 
Company, Ltd., of Chesterfield. Sir William, 
who was seventy-five years of age, received 
his education at the George Dixon School, 
Birmingham, and Mason College, Birming- 
ham. He was apprenticed with Bellis and 
Morcom, Ltd., gained a Whitworth Exhibi- 
tion in 1895, and in the following year he 
was awarded the Bronze Medal of the City 
and Guilds Institute, London, in Mechanical 
Engineering. After spending some time as 
assistant engineer with the Elliott's Metal 
Company at Selly Oak, he was appointed 
manager of F. A. Harrison, brass founders, 
Birmingham. His next appointment brought 
him into the tube manufacturing business 
as works manager of the Perfecta Tube 
Company, of Birmingham. Afterwards, he 
became engineer and manager of J. Russell 
and Co., Ltd., of Walsall. In 1906 he founded 
the Talbot-Stead Tube Company, and as the 
business grew he became managing director 
and chairman of the company. He received 
his knighthood in 1935. In his younger days 
Sir William published papers on ‘“ Heaters 
and Economisers,” and ‘the ‘“ Lighting of 
Large Works by Electricity,” which were 
read before the Birmingham Association of 
Mechanical Engineers. He also read a 
paper on ‘‘ Steel Tube Manufacture ’’ to the 
Automobile Engineers’ Association in 1900, 





He was for some years an associate member 
of the Institution of Mechanical Engineers 
and a member of the Iron and Steel Institute. 
He served on the council of the County 
Borough of Walsall, and was chairman of the 
Education Finance Committee, and the 
Electricity Supply Committee. He was also 
President of the Walsall Chamber of 


Commerce. 





LORD RAYLEIGH 

ENGINEERS as well as scientists will learn 
with deep regret of the death of Lord 
Rayleigh, on Saturday, December 13th, at 
his home, Terling Place, Chelmsford, Essex, 
at the age of seventy-two. He was chairman 
of the Governing Body of the Imperial 
College of Science, and President of the Royal 
Institution of Great Britain. 

Robert Arthur Strutt was the son of the 
third Baron Rayleigh, the discoverer of 
argon. He was educated at Eton and Trinity 
College, Cambridge, where he had a distin- 
guished undergraduate career. After some 
years of research work at the Cavendish 
Laboratory, he was, in 1900, elected a Fellow 
of Trinity College. During this period, he 
published several papers on radio-active 
minerals, their distribution in the earth’s 
crust, and allied subjects. He was Rumford 
Medallist of the Royal Society and Bakerian 
Lecturer. In 1908 he was appointed Pro- 
fessor of Physics at the Imperial College, a 
position he occupied until 1919, when, on 
the death of his father, he succeeded to the 
title and retired. He continued his work 
in his father’s private laboratory at Terling 
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Place, and was made Emeritus Professor of 
Physics in the Imperial College of Science. 

From 1929 to 1934, Lord Rayleigh served 
on the Advisory Council of the Department 
of Scientific and Industrial Research, and 
in 1928 was appointed chairman of the Civil 
Research Committee on Radium Require- 
ments. In 1929, he presided over Section A 
of the British Association, and at its Cam- 
bridge meeting in 1938 he was President of 
the Association. From 1929 until 1934, he 
was foreign secretary of the Royal Society, 
and in 1934 Joint President of the Inter- 
national Congress of Physics, which took place 
in London. The same year he was made 
President of the Physical Society, an office 
he held until 1936. He was a foreign member 
of the Dutch Society of Science. From 1928 
until 1946 he was a trustee of the Beit 
Memorial Fellowships, and from 1932 until 
1939 was chairman of the Executive Com- 
mittee of the National Physical Laboratory. 

For many years of his life he took a 
keen interest in agriculture and milk pro- 
duction, and besides being the owner of a 
high-grade herd at Terling he was President 
of the Central Council of Milk Recording 
Societies. 

Lord Rayleigh received many honours in 
science. They included honorary degrees 
from the Universities of Dublin, Durham and 
Edinburgh, and the Fellowship of Eton 
College. Among his published works we may 
recall the life of his father, “‘ John William 
Strutt, Third Baron Rayleigh, O.M., F.R.S.,” 
which was published in 1924, and the * Life 
of Sir J. J. Thomson,” the Master of Trinity 


College, which appeared in 1942. In 1934 
he wrote a memoir on ‘Some Personal 
Reminiscences of Sir Charles Parsons,” 


which was published with the “ Scientific 
Papers and Addresses of the Hon. Sir Charles 
Parsons”’ by the Cambridge University 
Press. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


LONDON TRANSPORT EXECUTIVE 


Srr,—A recent announcement in the Press 
referred to the setting up of a new executive 
board to direct the activities of the London 
Passenger Transport Board. All the engineering 
work will come under the control of a solicitor 
and an accountant. 

Many engineers will greatly regret this further 
instance of an arrangement which militates 
against efficiency and lowers the status and 
responsibility of engineers, and which need not 
occur for lack of suitable engineers. One can- 
not, however, help concluding that little will 
change in this respect until there is achieved a 
greater professional unity (with all the implied 
outlook among engineers) such as the Engineers’ 
Guild is seeking to promote. E. Loewy. 

Kenton, Middlesex, December 12th. 





THE RENAISSANCE OF THE STIRLING 
AIR ENGINE 


Str,—In your leading article this week you 
rightly call attention to the extraordinary 
merits of Stirling’s work in devising a thermo- 
dynamic cycle of the maximum theoretical 
efficiency years before Carnot enunciated his 
famous theorem. Stirling’s regenerative cycle 
was, I believe, stated by the late Professor 
Ewing to be one of the greatest inventions in 
the whole of thermodynamics. It is interesting, 
therefore, to remind ourselves of the opinions 
of many of the leading engineers of an earlier 
generation—not with any idea of disparaging 
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honourable names, but rather as an encourage- 
ment to inventors not to be too downhearted 
if their ideas do not always meet with the 
approval of recognised experts. 

During a discussion of air-engines at the 
Institution of Civil Engineers in 1853—about 
thirty-five years after Stirling’s engines had 
come into practical use—Dr. (? Michael) 
Faraday ‘“‘ had ventured to express his convic- 
tion of ... the fallacy of the presumed advan- 
tages of the regenerator.”” Then, I. K. Brunel, 
a Vice-President of the Institution, ‘‘ agreed 
in considering the regenerator a mystification, 
and the difficulty of the matter arose from its 
plausibility. ... Still he admitted the difficulty 
of exposing the fallacy, as he contended it to 
be.”” Mr. Thomas Hawksley “believed the 
machine involved a mechanical fallacy, as 
the regenerator produced no mechanical effect 
whatever.”” Lord Armstrong was doubtful 
about the regenerator being beneficial, and 
Mr. George P. Bidder, Member of Council, 
‘had carefully investigated the operation of 
the regenerator, supposing it to be theoretically 
perfect, and had arrived at the conclusion that 
no mechanical advantage could be obtained 
by its use.” 

Those of your readers who are interested in 
the revival of the hot air engine will find much 


‘useful information about the early efforts of 


inventors in a lecture on ‘‘ Gas and Caloric 
Engines ’’ delivered by Professor Fleeming 
Jenkin before the Institution of Civil Engineers 
in 1884. R. H. Parsons. 
Ticehurst, Sussex, December 13th. 





Spreading the Industrial 
Electricity Load 


Ir will be recalled that, in July last, the 
Regional Boards for Industry were faced with 
the complex task of working out plans to 
achieve the regional target of moving one third 
of the peak electricity load outside the normal 
daytime period. Some of the results of arrange- 
ments made for load staggering are discussed 
in a recent statement issued by the Ministry 
of Labour and National Service. 

Various methods were used for spreading 
the load, taking account of local conditions 
and of the needs of particular industries. 
Some processes involving a heavy electrical 
load but comparatively few workers were 
transferred to night working. In many firms 
and industries it was possible to stagger day 
and night shifts in various ways so as to 
reduce the amount of electrically driven machi- 
nery in operation at any given time, particu- 
larly during the morning and evening peak 
periods. Another scheme was the introduction 
of powerless days whereby each firm in any 
area has one day in each week without power 
and works longer hours on the remaining days 
in compensation. To some extent, too, the 
position has been eased by the installation 
of private generating plant. 

Previous estimates of the load for this winter, 
ignoring the possible effect of load spreading or 
voluntary economy by domestic consumers, 
indicated that generating capacity might fall 
short of demand by as much as 2} million kW 
under the worst possible conditions or by 
500,000kW under the most favourable 
conditions. The Regional Boards with the 
help of their district and other committees, 
therefore aimed at targets which would repre- 
sent, in the aggregate, a transfer of some 1-7 
million kW or one third of the peak industrial 
load. Complete realisation of this target is, 
perhaps, impracticable without loss of pro- 
duction. However, although there is no accu- 
rate method of measuring the results so far 
achieved, it is evident that a reducton in the 
peak load of the order of 750,000kW has been 
made already. 

The effect is well illustrated by comparing 
the national ‘daily loads on Thursday, Novem- 
ber 13, 1947, and on the corresponding day 
last year, Thursday, November 14th; on 
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these two days the morning and evening tem. 
peratures were strictly comparable. On this 
basis of comparison in 1947 the morning peak 
was reduced by about 750,000KW, and the 
evening peak by about 600,000kKW. The 
peak load reduction was accompanied by an 
increase in the light load periods am: unting 
to 300,000 to 400,000kW, more or less uniformly 
from 8 p.m. to 6 a.m. Since the figures quoted 
here relate to the total load imposed by al| 
users a close estimate of the effect of industria] 
load spreading is to some extent masked hy the 
somewhat imponderable changes in do:nestic 
load. It is evident that much depends upon 
the economy practised by domestic and other 
non-industrial users. The Ministry’s state. 
ment indicates, however, that the load spread. 
ing arrangements, if continued, should haye 
the effect of reducing the gap between demand 
and available capacity in mid-winter from 
24 million kW to 14 million kW under the most 
adverse weather conditions ; under favourable 
circumstances the effect should be to provide 
a margin of safety. 





Building and Civil Engineering 
Research 


Ar the first meeting of the Advisory Council 
on Building and Civil Engineering Research 
and Development, which took place jp 
Lambeth Bridge House on Friday, December 
12th, the Minister of Works, Mr. (. W, 
Key, was present and _ welcomed _ its 
members. He said that although much work 
had been done in the last two years by the 
Scientific Advisory Council and its various sub 
committees and panels, a stage had now been 
reached at which progress would best be made 
through the collective wisdom of the Council, in 
which the practical experience of members of 
the industry would be blended with the know. 
ledge of the professions and the creative ideas 
of the scientists. He then went on to outline 
the work the Council had been asked to do. Its 
first function, Mr. Key said, would be to keep 
under review the whole field of building research 
and technical development, wherever carried 
out and the results of that work. Secondly, he 
would look to the Council for advice on subjects 
of further research and development, which 
were likely to yield practical results in a reasons 
able time with a reasonable expenditure of time, 
effort and money. Thirdly, there was the 
question of advice on the programme of research 
and development work for which the Ministry 
of Works retained responsibility. The position 
and priority of such work was important, and 
such work ought to enjoy the full collaboration 
of the industry and be scientifically and tech- 
nically on the right lines. Lastly, he would 
welcome advice from the Council on methods by 
which the industry would secure the results of 
the work the Councii had done. Referring to 
the recent cuts in capital expenditure, Mr. Key 
recalled his words on this subject to the National 
Consultative Council on Monday, December 
8th, when he emphasised the view that the cuts 
had been made necessary by need for setting a 
programme which was within the resources of 
the country, having regard to the over-riding 
necessity of promoting exports. In this situa- 
tion the need for progress and efficiency was 
greater than ever, and he would give every 
encouragemert to the Council and looked for- 
ward to its help and co-operation. 


STEED _<cnnnnE aE 


America’s Furi Suppty Posrrion.—The US. 
Secretary of the Interior, Mr. J. A. Krug, is reported 
by Iron Age to have expressed the likelihood of 
fuel shortages in some areas of the U.S.A. during 
the coming winter. He stated that current stocks 
of bituminous and lignite coal amounted to 4 
thirty-five days’ supply, which was only five days 
above the danger point. Lack of transport had 
reduced the weekly production by 1,000,000 tons 
to a level round about 12,006,000 tons. Anthracite 
production was 8 per cent below estimated require- 
ments. Mr. Krug added that with an increase of 
10 per cent in the demand for natural gas this 
year, the supply problem was expected to be most 
acute east of the Mississippi. 
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By A. LANGLEY 

,{ MAJOR development which will have 
A great repercussions upon the design 
and manufacture of power transformers is 
that of grain oriented silicon iron.' The 
higher flux density and the reduced iron 
losses Which are possible when this material 
js used for transformer cores are bound to 
modify the core proportions now in being. 
In this article consideration is given to 
the core cross section only, to ascertain, 
if possible, how the new material should 
be arranged, so that wastage is reduced to 
a minimum. The present core material, 
namely, hot rolled silicon iron, is generally 
supplied in sheets 36in wide by 72in long. 
These sheets are then trimmed, to size and 
split into laminations. It is easy to see 
that wastage occurs, although some of the 
trimmings, when long and wide enough, 
are used for small cores. 

The new grain oriented silicon irons 
(known under the trade names “ hipersil ” 
and ‘‘ crystalloy”) are cold rolled in order 
to produce the desired characteristics. The 
material is not brittle as is ordinary trans- 
former iron. Because of its expense, a high 
percentage of scrap cannot be tolerated 
while scrap cut across the grain is of no use. 
Gold rolled silicon iron is unlikely to be 
supplied in sheets as wide as 36in, and the 
probability is that coiled rolls will be the 
usual form, or, alternatively, where annealing 
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Stepped Core Sections for Power 
Transformers 


MORRIS, M.LE.E. 


Suppose, for example, that we have cores 
of seven steps, and that there are fourteen 


different core diameters ; this implies ninety- 
eight lamination widths. However, if a 






































number of laminations are common to 
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Fic. 1—-CROSS SECTION OF STEPPED CORE 


be only fifty different widths required. 
We must see, however, that our range 
of suggested sizes enables a good degree 
of the circle area to be utilised by the 
core material. It will be as well, therefore, 
to examine the step proportions for maxi- 


TaBLE I.—Core Sections for Maximum Area 
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The cross sectional area of such a stepped 
core is given by 


n=m 

A=D*> [4 sin 20,—(sin O,—-, . cos On)] . (1) 
n=1 

where » = 1, 2,3. ..m and summation 


extends over the number of steps, m. 
From inspection of the figure it is obvious 
that the core is symmetrical about the 
x and y axes, and that in order to determine 
the values of @ for maximum area, m partial 
differential equations are necessary. 
For example, in the case of a 3-step core, 
equation (1) becomes 
A/D?=((sin 20,+sin 26,+sin 26,)— 
sin §, cos 6,—sin 6,cos@,. . (2) 
The three equations required are :— 
0/00, (A/D?) =cos 20,—cos 0, cos 6.=0 
ares ie 
0/00, (A/D?) =cos 20,-+-sin 0, sin 6,— 
cos §,cos 6s=0 .. . 
0/00, (A /D*) =cos 20,+sin 6, sin 6,=0 


(36) 


te (3c) 

From which the values of 6,, 6, and @, 
can be found by the usual methods for solv- 
ing trigonometrical equations. A similar 
treatment can be used to find the angles 
corresponding to other values of m. All 
the relevant core data are given in Table I, 
where the core circle diameter D is taken 
as unity and cores up to m=7 are considered. 

Core Sections Having Equal Steps.—Cores 
of the proportions just considered have 
dissimilar step thicknesses. There may, 
however, be certain advantages in making 
all the steps of equal thickness. 

Referring to Fig. 1, if each step has 
the same number of laminations, then 
sin 0,=2 sin 6,, sin 6,=3 sin 4,, or sin 















































































































































Number Step angles. Plate widths. Thickness of Steps. 
es [SSlaretels [es eela[e eta [seteteyel ePete eye 
1 10-5 | 45-0 | | |0 707 | | | | 0-353 | | | | | 
2 | o-6l6 3i-7| 58-3) | > mC 851 | 0-526 | | | | | 9-863 | 0-162 | 74 
3 | 0-668] 25-1 | 45-0 | 64-9| we | 0-906 | 0-707 | 0-424 | — | | 0-212) 0-141} 0-1 | hil | 
‘ ___| eos) 21-1 | 37 5 | 52-5 | 68-9 | is ee 0-933 0-793 | 0-609 0-36 | a qa: | lors | 0-124] 0-094 | 0-069 | | 
5 | 0-714) 18-3 | 32-3 | 45-0 | 67-7 | 71-7 | | | 0-949 | 0-846 | 0-707 0-534| 0-314 | | | 0-157| 0-11 | 0-086] 0-069 | 0-051 | | 
x | 0-734) 16-3 28-6 | 39-7 | 50-3 | O14 | 73-7| [0-96 0-878 | 0-768 | 0-638 | 0-479 | 0-281 | | 0-14 | 0-099 | 0-08. | 0-065 | 0-055 | 0-041 | 
7 | 0-733) 14-7 | 25-8 | 35-6 | 45-0 | 54-5 | 64-3 | 76-3 |o-007 0-901 | 0-814 0-707 0-681 | 0-434 | 0-264] 0-127] 0-09 | 9-073} 0-063 | 0-063] 0-043) 0-033 
TaBLE II.—Core Sections Having Equal Steps 
Number Step angles (deg.). | Plate widths. | Thickness Depth 
of Core I ci ak Sil eats: Ds | =_————_-—_——_ | of | of 
steps area |} @ | 4 | 9% | 4% | ee 6, a, dt | a | 4% | a | 4% | a; | step. core. 
st. | i 36 ei Se ee a he 0-707 | nit RES SON Ee Yrs Be 0-707 
3 - oer | 24-6 56-5 | oe 0-909 | 0-552 i + | 0+ 208 0-832 
3 | -0-658 | 17-2| 36-2 | 62-2 | | 0-955 | 0-807 | 0-466 | | 0-148 | 0-888 
Aaa 0-685 | 13-1! 26-9| 42-6] 7] | 0-974 | 0-802 | 0-737 | @-428 | | Pas 0-905 
F | 0-704 | 10-7 | 21-9 l 34-0 | 48-2 | 68-8 | “| 0-983 | 0-928 | 0-829 | 0-667 | 0-362 0-093 0-93 
7 +. es 0-715 | 9-0} 18-3| 28-3] 39-0| 51-7 | 70-5 0-988 | 0-949 | 0-881 | 0-777 | 0-618 | 0-333 | 0-078 0-939 
ae & 0-725 | 7-8| 16-9 Ee 33-1| 43-0| 54-9| 72-8 | 0-991 | 0-962 | 0-912 | 0-838 | 0-731 | 0-574 | 0-295 | 0-068 0-95 


facilities do not exist, it will be supplied in 
flat stripse We can, therefore, suggest that 
the rolls or strips should correspond to the 
lamination widths, for not only will this 
eliminate the side wastage, but in the case 
of rolls also much of the end wastage. 
If this is agreed, then it is obvious that there 
should be a limited number of lamination 
Widths so that an inordinate number of 
sizes have not to be specially rolled. This 
means that the lamination widths should 
be conimon to a number of cores. 





mum core area and then to make our final 
decisions as to what lamination widths are 
required. 


StEPPED CorE SECTIONS FOR MaxIMUM 
AREA 

In a stepped core having a circumscribing 
circle of diameter D (see Fig. 1), the width 
of the nth step is 

an=D cos On 
and the thickness of the nth step is 
tn=3D(sin O,—sin 6,—,) 





6,=n sin 0, and cos 0,—(1—n? sin? 6,)!. 
Equation (1) may then be written 


n m 
A=D?sin 0, D (l—n? sin? 6,)! . (4) 
n=1 
The area will be a maximum when 
d(A/D*)/d sin 6,=0, so that 
n=—m 
(1—2n? sin? 6,) /(1—n* sin? 0,)#=0 . (5) 
n=1 


For a 3-step core m=3 and equation (5) 
becomes 








(1—2 sin? 0,)/(1—sin? 0,)!4 
(1—8 sin? 6,) /(1—4 sin? 6,))+ 
(1—18 sin? 0,)/(1—9 sin? 0,)!=0 
° (5a) 

This equation has been solved graphically 
and yields sin #,=0-295. From this value 
all the remaining step details for a 3-step 
core may be found. 

Another table similar to Table I can 
therefore be prepared, but for cores having 
equal steps, the results are reproduced in 
Table II. The areas for these sections are 
not greatly inferior to those of Table I, 
which are, of course, the _ theoretical 
maximum. 


RANGE OF CORE DIAMETERS 


The next stage requires the determination 
of the number of core diameters which will 
be needed for the manufacture of power 
transformers. The smallest diameter for 
stepped cores appears to be about 3in, 
for it is probable that “‘C”’ core technique 
will be used for cores below this. A 3in 
diameter core represents about the size 
for a 20-kVA, 3-phase, 50-cycle transformer. 
The upper limit is determined by the mecha- 
nical difficulties of holding the limb lamina- 
tions in position during the assembly of 
the core and its windings. For, if it is decided 
to make use of the extra area obtainable 
by having six or seven steps, then there 
is no room for limb bolts inside the core 
circle. The laminations down the limbs 
must therefore be taped with cotton webbing 
to hold them together. At one time a dia- 
meter of about 6in was the limit for taped 
cores, but modern methods of manufacture 
have proved that taped cores up to llin 
diameter are satisfactory. This corresponds 
to a rating of 1500kVA. Thus a core 
range of 3in to llin conveniently covers the 
distribution transformer range. It is worth 
mentioning that taped cores have a number 
of advantages over bolted cores, in that 
they have lower losses due to the avoidance 
of punched holes in the plates; they are 
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diameters a whole range of transformers from 
20kVA to 1500kVA can be met. 

The sole remaining variable is the number 
of steps. Here we can be guided by two 
other considerations than that of maximum 
core area. The first is that the nearer a core 
approaches a cylinder, the better it is for tap- 
ing; seven step limbs are far more rigid 
than limbs having but three or four steps. 
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Fic. 2—CrROSS SECTION OF BOLTED CORE 


Again, a large number of steps is ‘more 
likely to produce a greater number of plates 
common to a range of core diameters. 
Accordingly, it was decided to take seven 
steps and to analyse the core range of 
3in to lO}in, using Tables I and II. 
The results of this operation are shown in 
Tables III and IV, which are based on 
Tables I and II, respectively. From Tables 
III and IV it appears quite feasible to have 
laminations which are common to a number 
of cores. 

Suppose now we look at matters from the 
strip maker’s point of view. We can start 
with a ?in wide strip and have increments 
of tin up to 2in. Then, thereafter, }in 
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Tables III and IV. ‘Thus it is possible to 
reduce the number of different sizes to less 
than half the original requirement of ninety. 
eight. Again, the narrow strips jin to 3in 
wide, will be required for the “C” cores, 
which are not considered in this article, 
At the other end of the scale, some of the 
laminations will be required for cores having 
a circle diameter greater than 10jin. By 
postulating actual strip widths, complete 
freedom is given to the transformer maker 
to choose his own core diameters, and there 
would be no need to stick to the diameters 
of Tables IIT and IV, nor to the choice of 
seven steps. It might even be possible to have 
fewer than forty-six sizes, but this would 
require co-operation between the various 
transformer makers and the iron mane 
facturers. 


BottTeD CoRE SECTIONS 


This article would not be complete without 
reference to bolted cores, which are essential 
for the larger sizes of transformers. The 
segments required for the bolt spaces fixes 
the dimension of the smallest lamination 
and also the total depth of the core, see 
Fig. 2. Thus Dcos@,, and Dsin@,, are 
known. 

Core Sections for Maximum Area.—It is 
not possible to construct a table such as 
Table I, since there will be a different solu. 
tion for every value of Dcos@,,. In the 
case of a 2-step bolted core a direct mathe. 
matical solution is possible. 

For, putting m—=2 in equation (1), 

A/D? =} sin 26,+ 4 sin 26, —sin 6, cos 0, 
ererce (6) 
As 6, is now @ parameter, we have 
d/d0, (A/D?) =cos 20, —cos 0, cos 0,=0 
oe ek (6a) 
or 
2 cos?6, —cos 9, cos 0, —-1=0 . (6b) 
Thus 

cos 0,=}{cos 0,++/(cos? 6,.4+8)] . (7) 

In practice the value of 4, is unlikely 


TaBLe IIIl.—Range of Lamination Widths for Cores Having Maximum Area 

























































































Core circle diameter (inches) | 3 |} 3% + a of 5 ? | 6 6} 7 1 oe 84 | 9} | 10 | 10} 
= Eee a, | 0-76 | o-+«9 | 1-01 | 2-14 | 1-297 | 1a | 2-82 | 1-65 | 1-78 | 1-97 | 2-16 ‘| 2-35 2-54 | 2-73 

” 4-30 | 1-52 | 1-73 1-95 | 2-17 | 2-39 2-60 | 2-82 | 3-04 | 3-36 | 3-69 | 4-02 | “4-34 | 4:66 

a, | 1-74 | 2-03 | 2-32 | 2-61 | 2-90 ie 3-19 3-49 | 3-78 4-07 | 4:50 | 4:95 5-37 ‘5-81 | 6-25 

Plate a, |} 212 | 2-48 | 2-83 | 3-19 |. ‘3-54 | 3-89 | 425 | 4-60 | 4-95 5-48 6-02 | 6-53 | 7-07 | 7-60 

Widths (inches) ak 2-44 | 2-85 | 3-26 | 3-66 | 4-07, | 4-48 | 4-88 | 5-28 | 5-69 | 6-30 | 6-91 | 7-52 | 8-14 : 8-75 
a, =| 270 | 3-15 | 3-60 | 4-05 | 4-50 | 4-95 | 5-40 | 5-85 | 6-30 | 6-98 | 7-65 | 8-33 | 9-01 | 9-70 

tl 2-90 | 3-38 | 3-87 | 4-35 | 4-83 | 6-32 | 5-80 | 6-28 | 6-77 | 7-50 | 8-22 | 8-94 | 9-67 | 10-38 

| | | | | 
TaBLeE I1V.—Range of Lamination Widths for Cores Having Equal Steps 

Core circle diameter (inches) 3 33 4 | & | 5 | 5} 6 64 7 7} | 8} | 9} 10 | 10} 
fw, | 885 | t-03 | aeas | a-a2 | a-48 | a-e2 | 1-77 | 1-92 | 2-06 | 2-26 | 2-61 | 2-73 | 2-05 | 3-17 
a, | 172 | 2-01 | 2-30 | 2-58 | 2-87 | 3-16 | 3-45 | 3-73 | 4-02 | 4-45 | 4-88 | 6-92 | 5-74 | O17 

a, | 219 | 2-56 | 2-02 | 3-29 | 3-65 | 4-02 | 4-38 | 4-76 | 5-12 | 5-67 | 6-21 | 6-76 | 7-31 | 7-86 
Plate a, | 261 | 2-93 | 3-35 | 3-77 | 4-19 | 4-61 | 5-03 | 5-45 | 5-87 | 6-50 | 7-12 | 7-75 | 8-38 | 9-01 
Widths (inches) a, =| 2-73 | 3-19 | 64 | 4 10, | 4 56 | 5-02, | 5-47 | 5-93 6-38 | 7-07 | 7-76 | 8-43 | 9-12 | 9-80 
a, | 288 | 3-36 | 3-84 | 4-33 | 4-81 | 5-20 | 6-77 | 6-24 | 6-73 | 7-45 | 8-17 | 8-89 | 9-62 | 10-32 

a, | 2-97 | 3-47 | 3-96 | 4-46 | 4 %6 | 5-45 | 594 | o4e 6-93 | 7-68 | 8-42 | 917 | 9-91 | 10-65 

| | | - 5 ' 


cheaper to produce, and they have a greater increments would suffice up to 10}in. The 


core section inside a given core diameter. 
In operation they have proved to be entirely 
satisfactory. Experience has shown that 


possible lamination widths are then jin, 
Zin, lin, &c., with increments of jin up 
to 2in, giving eleven sizes, and 2}in, 2}in, 


starting with a core diameter of 3in an &c., with increments of }in up to 10#in, 
giving a further thirty-five sizes. 

The sizes, which total forty-six, should 
be compared with the actual 


increase of fin up to 7in gives. good design 
flexibility. From 7in a ?in increment is 
sufficient. Thus, by means of fourteen core 


needs of 


to be less than 45 deg. nor need it be greater 
than the value in Table I, i.e., 58-3 deg. 
Over this range the term in the root sign 
will only vary from 8-5 to 8-28. Thus 
equation (7) could be written 
cos 0,=} cos 0.+}(8-39)t 

with but little error, 8-39 being the mean 
value. 
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, It has been found that the step angle for 
SB any number of steps can be reasonably 
* Bf oxpressed in a similar form :— 

) 


Cos 0n=(1/x) cos O,n+y . (8) 
» B yhere # and y are constants. These con- 
tants are given in Table V and therefore 


J 
, 
) “| é l 
7 Number | On 
of - | i" 
, steps | x | y | x 
: 2 id | 5 4-07 | 0-726 | pee 
7 3 | 6-45 | 0-84 | 2-04 
4 | 10-2 0-898 | 3-24 
S pineal ihanpeiinie a - oeibises 
: 5 | 14-4 | 0-927 | 4-67 
6 | 19-3 0-945 | 6-34 
> 2 ~ 1 we | oer | s-05 
| | | 
' rs oh | 
: : 
Bi the plate proportions for any number of 
. Bf seps up to seven may be found, since 
, BF cos 6,, is determined by the bolt space 


_ B required. For example, to determine the 





0:380-—F 
1 Ee ES eel ae 
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| ys 
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| | | i 
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Curves show variation of core area with width of 
narrowest lamination 


FiG. 3—-CORE AREA OF BOLTED CORE 
UNEQUAL STEPS 


WITH 


plate width a, and a, for a 3-step core 
having a circle diameter of 15in, core bolt 
considerations limiting the value of plate a, 
to 7-5in, 
cos 9,,=cos 0,=7°5/15 
Therefore from Table V 

plate ag= 15(0-5/2-04+0-5)=11-2 
and 

plate’a, = 15(0-5/6-45+4-0-84)= 13-8 


In order to provide a picture of the effect 
of variations of cos @,, and the number of 
steps upon the core area, Fig. 3 has been 
produced. These curves show that unless 
cos #,, is small (i.e., small bolt space) 
4 large number of steps is not worth while. 

Bolted Cores Having all Steps Equal.— 
This case requires no mathematical solution 
for, as cos 6,, and sin @,, are determined by 





m 
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bolt .space considerations, the thickness of 
the steps is given by 


D sin 6,=(D/m) sin 9m 


and the widths of the groups of plates are 
D cos 0,, D cos 0,, D cos 03, &c. 


TaBLe V.—Constants for Bolted Cores for Maximum 4 
| 0, 0, 
ipldbinncuntlclabctifidicce iorisin kasapi Sones mae 
y R004 y |: ite eae 
| | | 
— — - — zy — — 
scoala Vobinsth: VCR ACE OAE Saco 
0-682 | 1-69 | 0-395 | 
0-778 | 2-46 | 0-679 | 1-52 | 0-328 
0-834 | 3-28 | 0-683 | 2-09 | 0-504 
0-87 | 44: | 0-766 | 2-75 | 0-614 
The core area is given by 
n—m 
A=(D?/m) sin On ) (1 —(n?/m?) sin? On)t 
n=1 
(9) 


From this equation the curves of Fig. 4 
have been constructed. These curves are 
similar to those of Fig. 3, and show what 
core area can be expected for a given number 
of equal steps and a given bolt space. 


CorE S1zES FOR BOLTED CORES 


It is not possible to take a range of core 
sizes and determine the plate widths, 
since transformers above 1500kVA are non- 
standard and more prone to individual 
preferences than those in the range we have 
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Curves show variation of core area with width of 
narrowest lamination 


AREA OF BOLTED CORE WITH 
EQUAL STEPS 


Fic. 4—CORE 


considered earlier in the article. Again, 
it is not possible to stipulate a figure for 
the length of chord for the bolt space 
boundary. Experience should show the 
trend for the larger cores and thus no 
useful purpose can be served here by an 
analysis based upon too little data. For 
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such data could only be compiled from a 
knowledge of the bolted cores of a number 
of transformer makers and even these will, 
most likely, be modified by any proposal 
to use grain oriented iron. It is obviously 
most desirable to avoid having to concede 











too much for the bolt space and therefore 
the use of high tensile steel studs and special 
nuts and bolt heads may be worthy of 
consideration. 

The sections considered in this article 
may be used with advantage for the yokes. 
For not only are the same numbers of each 
lamination width required, but the watts/lb 
of the core material can be derived directly 
from the iron loss measurement and the 
core weight. When the yoke section differs 
from that of the limos such a direct loss 
measurement is not possible. Should it be 
decided that a larger yoke section be desir- 
able, then care should be taken to maintain 
the same ratio of yoke to limb section for 
every step, otherwise flux crossing will 
occur and the increased losses will offset 
the gain due to the reduced flux density 
in the yoke. 


Generation of Electricity in 
November, 1947 


THE Electricity Commission states that, 
according to official returns, 3983 million units 
of electricity were generated by authorised 
undertakers in Great Britain during November, 
1947, an increase of 35 million units, or 0-9 per 
cent, over the revised figure of 3948 million 
units in November, 1946. During the past 
eleven months, ending November 30, 1947, the 
total number of units generated by authorised 
undertakers was 38,147 million units, compared 
with the revised figure of 36,882 million units 
for the corresponding period of 1946, represent- 
ing an increase of 1265 million units, or 3-4 per 
cent. The total number of units sent out from 
the generating stations of authorised under- 
takers during November, 1947 (after deducting 
the number of units consumed by the stations’ 
auxiliary services), was 3761 million units, an 
increase of 29 million units, or 0-8 per cent, 
over the revised figure of 3732 million units for 
November, 1946. During the first eleven 
months of 1947 the total number of units sent 
out from the generating stations of authorised 
undertakers was 35,983 million units, compared 
with the revised figure of 34,794 million units 
for the corresponding period of 1946, represent- 
ing an increase of 1189 million units, or 3-4 per 
cent. 


a 


BIBLIOGRAPHY OF CEMENT AND CONCRETE.— 
The Cement and Concrete Association, 52, Gros- 
venor Gardens, London, S.W.1, has prepared a 
Bibliography of Cement and Concrete. It com- 
prises a list of books and papers, arranged in chrono- 
logical order, which are to be found in London 
libraries, and which deal with various aspects of 
cement and concrete manufacture and practice. 
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A Fabricated Press Brake 


A 120-ToN press brake now being made by the 
Bronx Engineering Company, Ltd., near Stour- 
bridge, is capable of bending mild steel plate 
up to 8ft wide and }in thick, when fitted with 
a bottom die having an opening 2in wide across 
the top of the vee. Between the side plates 
it is 8ft 4in wide, the overall length over the 
top and bottom beams being 10ft. With a 
stroke of 3}in and a ram adjustment of 6in, 
the machine has a die space with the stroke 
down and the adjustment up of 12in. 

This machine, which we illustrate below, 
is of all-welded steel construction. In its 
construction the bottom beam abutments are 
machined, and they are designed to rest on 
machined abutments on the side plates before 
the plates are welded to the beam. The first 
motion shaft, running on ball and roller bear- 
ings, is driven through vee belts from a 10 h.p. 
motor. This shaft carries the fly-wheel, 
friction plate clutch, brake and first reduction 
pinion. The fly-wheel is set within the frame 
of the machine and has bearing supports on 
either side in order to avoid any tendency for 
imparting deflection to the first motion shaft. 





120- TON PRESS BRAKE 


The second motion shaft is also mounted 
on ball and roller bearings and carries the final 
double reduction pinions to twin eccentric 
shafts of forged steel. These shafts are carried 
in long phosphor-bronze bearings located in the 
heavy crown of the frame. Incorporated in the 
cast iron connecting-rods are worm units and 
steel pitmans. A 2h.p. motor used for operating 
the top beam for die-opening adjustment is 
mounted on a bracket integral with the left- 
hand side connecting-rod. To prevent overrun 
of the top beam during setting automatic 
electric limit switches are fitted. 

In the event of the top beam sticking just 
below bottom centre, due to incorrect tool 
setting, it can be released by barring up by 
means of lugs cast on the outside face of the 
overhung brake casting. 





Technical Staff in the Engineer- 
ing and Metallurgical Industries 


WE are informed by the Association of 
Scientific Workers that a great deal of attention 
has recently been given to the preparation of a 
method of grading professional workers in the 
engineering and metallurgical fields in order 
that equitable salary levels may be established. 
We print below the scales suggested by the 
Association. 
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The scales are intended to apply to engineers, 
metallurgists, chemists and other scientific and 
technical workers employed in laboratories, 
design, development or test departments, 
technical offices, or on technical assignments in 
association with allied departments. The 
scales are inclusive of the cost-of-living bonus 
now (1947) paid in the engineering industry. 


GRADING AND MINIMUM SALARY SCALES 


Assistants.—Persons aged twenty-one years 
and over, performing scientific or technical work 
under direct and detailed supervision : without 
academic qualifications, £5 10s. weekly at 
twenty-one, with annual increments of 5s. per 
week to £7 15s. weekly at thirty ; Inter. B.Sc. 
standard, £6 weekly at twenty-one, with annual 
increments of 5s. per week to £7 15s. weekly at 
twenty-eight. 

Grade II.—Persons performing scientific or 
technical work under general but not detailed 
supervision, £7 weekly, with annual increments 
of 7s.6d. per week to £10 
weekly in eight years. 

Grade I.— Persons 
capable of undertaking 
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for an average entrant into the Civil Servies 
Scientific Officer Class. Such a person entoring 
the above scales at Grade IT level could be 
expected to reach the senior grade at aboy 
thirty-three. Promotion from one grade ty 
another is intended to operate so that the 
person appointed enters the scale for the higher 
grade at a point which gives an increase of at 
least £26 per annum on the salary previcusly 
received. The exceptionally able men should 
be able to reach the highest level in the above 
scales at about forty, whilst the less competent 
might never rise above Grade I level. The 
application of the scales could be sufficiently 
flexible to meet all industrial requirements. Jt 
is the view of the Association that when the 
professional man reaches Grade I level he should 
have monthly staff status. 

The Association intends to make every e/fort 
to obtain the universal recognition of these 
scales by engineering and metallurgical industry, 

HOLIDAYS 5 

The different holiday arrangements provided 


CONSTRUCTION OF OUTFALL SEWER 


work of a more advanced character than those 
of Grade II. Such a person would, in general, 
be not less than twenty-four years of age and 
be able to perform responsible work on his own 
initiative. He would normally be possessed of 
the experience and/or qualifications which 
would make him eligible for corporate member- 
ship of the appropriate professional institution, 
£440 per annum with annual increments of 
£26 to £700 per annum in ten years. 

Senior Engineer, Metallurgist, d-c.—Persons 
who are responsible for and in charge of a group 


_or section of Grade I and Grade IT technicians 


within a department, or persons with special 
experience engaged in work calling for a high 
degree of initiative and originality. 

Scale A.—£700 per annum, with annual 
increments of the order of £30 to £950 per 
annum. 

Scale B.—For especially heavy responsibility, 
such as would be occasioned by the supervision 
of a particularly large section, or connection 
with projects of particular value, £1000 per 
annum, rising to £1250 per annum. 

The Association remarks that the salaries 
listed approximate to those being paid by the 
better employers in the engineering industry 
and have also been correlated with Civil 
Service grades and technical appointments in 
the Services. The proposals are meant to 
provide, to a person of equivalent ability, 
similar monetary rewards to those in prospect 


by various firms have also been examined by the 
Association, which is resolved upon the following 
policy : 

Senior grade to be entitled to four weeks’ 
holiday per annum. For lower grades, three 
weeks to be given, provided that five years’ 
service with the company have been com- 
pleted, and the age of twenty-six has been 
reached. Otherwise, one working day’s holiday 
per year for each completed month’s service in 
the twelve months ending September 30th. 


—_—_—_—————— 


Handling Steel Sewer Sections 


An interesting application of mechanical 
handling has been brought to our notice by 
Steels Engineering Products, Ltd., of Crown 
Works, Sunderland, makers of the Coles 
crane. Under construction for Sunderland 
Corporation, out to sea from the beach at 
Roker, Sunderland, is a large outfall sewer, 
with sections weighing 2} tons each. As is indi- 
cated in the illustration, the construction was 
carried out under exceptionally difficult con- 
ditions, work being possible only during very 
low tides. 

Owing to the difficult conditions obtaining 
at the site, it was obvious that some form of 
mobile crane would be necessary, and that it 
would have to be capable of travelling at 4 
reasonably high speed when unloaded, in order 
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get the maximum number of lifts in the very 
ort time at its disposal. It was decided to 
ye @ Coles lorry-mounted crane fitted with 
half tracks to give the necessary manceuvrability 
embined with maximum lift, derricking and 
dewing duties. 

_ The crane was required to lift half sections 
of the pipe, placing them accurately into 
position for bolting. Many of the bolt holes 
were under water. In order to travel to the 
working site the crane had to cross the pro- 
menade and plough through soft sand before 
reaching the foreshore. ‘Turning round, it 
proceeded in reverse on to a built-up ramp 
extending into the sea, and then on to the work- 
ing end. Most vehicles found the soft sand a 
considerable obstacle, and one had to be 
lifted clear by the crane after it had sunk in 
the sand up to its rear hubs in its efforts to 
pring a half-section up to the job. 

The particular crane used was a diesel-driven 
(oles Mark VII, series 2, with a special power 
take-off from the main gearbox to drive a 
950-V generator supplying 6 h.p. for hoist, 
6h.p. for derrick, and 1 h.p. for the 360 deg. 
sewing motions respectively. The crane 
was fitted with a 19ft 3in jib, permitting a 
lift of 1} tons at 19ft 3in radius, 3 tons at 12ft 
radius, and 5 tons at 7ft radius. 





Hydraulic Servo Hand Brake 


A NEW development which has just been 
introduced by the Automotive Products Com- 
pany, Ltd., of Leamington Spa, consists of an 
extension of the company’s Lockheed hydraulic 
servo braking system, with accumulator, to the 
needs of the driver of the commercial and public 
service vehicle by applying this principle to the 
normal hand braking system. It is claimed that 
this hydraulic servo hand brake assists the 
driver and tends to lessen fatigue. 

As the accompanying illustrations show, the 
wit is small and compact. It weighs only 
13lb. It consists essentially of a hydraulic 


ram, to which tluid pressure is admitted through 
a reducing valve, control of which is syn- 
chronised with the mechanical load delivered 
to the ram through the application of the hand 


SERVO HAND BRAKE 


lever. When the hand brake lever is applied, 
the operating link applies an equal reaction to 
the reducing valve, which is of the waisted 
balance valve pattern, normally used in the 
firm’s standard accumulator servo control 
valve. The pressure applied by the link to the 
release valve first closes the gap between that 
valve and the reducing valve, shutting off the 
tank connection, and admits high-pressure fluid 
from the accumulator to the pressure annulus of 
the valve. "This working pressure then builds 
up until its reaction, acting over the diameter 
of the reducing valve, equals the load placed on 
the valve by the link. The reducing valve then 
reseats itself, shutting off further fluid pressure 
from the accumulator. Should the pull on the 
brake ‘lever be increased the valve opens still 
further, admitting a higher pressure, until this 
greater load is equalled, and a reduction in the 
pull of the hand brake allows the trapped ram 
pressure to force open the gap between the 
release valve and the reducing valve, allowing 
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the fluid pressure to fall until this new out-of- 
balance force has been opposed. 

The unit shown is designed for a boost ratio 
of 3 to 1, and the maximum effort exerted by 
the servo device is 3693 inch-pounds at 1000 lb 
accumulator pressure. If through any circum- 
stance the accumulator pressure falls, there still 
remains the direct mechanical effort applied on 
the push rod of the ram. If accumulator 
pressure should fall during the period the 
vehicle is at a standstill, the brakes are still 
held by the hand brake ratchet, so the safety of 
a vehicle standing on a hill is not dependent 
upon maintaining fluid pressure. It is claimed 
that the braking by this hydraulic servo system 
is fully progressive and the driver is given ample 
‘* feel” of his brakes. 





. s e 
South African Engineering 
Notes 
(By our South African Correspondent) 
A New Industrial Area 

While, as reported in previous notes, 
Dr. H. J. van der Bijl is confident that the 
pivot of South Africa’s future industrial 
economy will be on the banks of the Vaal 
river at Vereeniging, another industrial town- 
ship is springing up a few miles away, at Dale- 
side, on the main Johannesburg-Vereeniging 
Road. Here, the development of more than 
one hundred morgen of factory ground is 
planned by Safanco, an established Johannes- 
burg engineering firm. Immediate projects 
include the development, within the next 
few years, of eighty acres and the building of a 
roofed area some ten acres in extent. The 
railway administration has recently approved 
a siding to the factory sites and work on the 
area has started. The railway line through 
Daleside is itself to be electrified and doubled 
and V.F.P. transmission lines and the Rand 
Water Board pipe line traverse the property. 
The administration has now appointed a 
health committee to administer Daleside, 
Henley-on-Klip, and Meyerton Small Farms, 
all these places being twenty miles from 
Johannesburg. This appointment should speed 
the growth of what is expected to be an indus- 
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sate the great pressure set up by the difference 
of 1100ft in elevation between Germiston and 
Pretoria. The Pretoria municipality is laying 
feeder pipes from the new reservoir near Roberts 
Heights to the outlying reservoirs. When this 
is done a feeder line will run from the new 
reservoir, through Fountains Valley and the 
eity, to the reservoir near the hospital. 


Union Aviation Developments 

The announcement that the Union 
Government will finance, to the tune of 
£1,500,000, the construction of hardened run- 
ways at the East London, Port Elizabeth, 
Bloemfontein, Kimberley, Windhoek, Beaufort 
West, Victoria West and Pietersburg aero- 
dromes, is the most important aviation news 
of the month. The Government has also shown 
that it realises that the great distances in South 
Africa, coupled with a comparatively small 
population, make the operation of paying air 
services difficult, and that a large number of 
uneconomic services will have to be run by 
the South African Airways. It has therefore 
undertaken to pay for the cost of levelling the 
ground for feeder service aerodromes if muni- 
cipalities have reasonably suitable aerodrome 
sites. 

Meanwhile, work on three large new airports 
—one in each of the Union’s main cities— 
is being pushed ahead. In addition, improve- 
ments are being made at Palmietfontein 
aerodrome, Johannesburg. At the new national 
airport near Durban, 500 acres of sugar cane 
have already been cleared and nine miles of 
railway track laid. Engineers have diverted 
the Umlaas River away from the aerodrome 
site and more than 10,000 cubic yards of 
excavation were necessary to achieve this. 
Cutting through the Bluff is now in progress, 
and from this operation 350,000 cubic yards 
of sand have already been removed and 
placed on the runways. The new Jan Smuts 
international airfield at Kempton Park, Johan- 
nesburg, has also witnessed a big earth-shifting 
job. Here, more than 500,000 cubic yards 
of earthworks have been completed and work 
begun on two 100,000 gallon reservoirs and on 
the construction of the sub-grade for the main 
runways. At Belleville, work has started on 
clearing the bush, and earthworks for the con- 
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trial area rivalling Vereeniging. A_ brick 
factory has already been established on the 
Daleside estate, while at Meyerton Small 
Farms, the Pottery and Fireclay Industries, 
Ltd., has been registered with a capital of 
£300,000, and has acquired the share capital 
of Vaal Potteries, Ltd., manufacturers of 
crockery and sanitary ware. Union Ceramics 
(Pty.), Ltd., is also building a factory in the 
neighbourhood. 


10,000,000 Gallon Water Project for 
Pretoria 


The Rand Water Board’s scheme to 
supplement Pretoria’s water supply is almost 
completed and it is expected that the city 
will have, some time this month, an additional 
10,000,000 gallons a day. The thirty-four- 
mile pipeline from Germiston to the new 
Pretoria reservoir, which was begun about 
two years ago, will be completed when a second 
break-pressure tank has been built to compen- 


struction of sidings are in hand. At Wingfield, 
Cape Town, the two main runways have been 
lengthened by the addition at each end of 
heavy concrete turning circles, in order to 
provide for the Rand-Cape “‘Skymaster”’ service. 
Palmietfontein, Johannesburg, has also been 
improved to cope with the increased frequency 
of the ‘‘ Springbok ” service, the “‘ Skymasters ” 
and the forthcoming services from America 
and Europe. Two large hangars, each of 
130ft span, 30ft high and 250ft long, have 
been erected. A large hardstanding has been 
laid in front of the hangars, special machinery 
imported from America having been tried out 
for the construction work. Thirty experimental 
strips of asphaltic concrete of different consis- 
tencies have been laid to determine the most 
suitable mixture for the new airports. New 
permanent buildings have been erected, the 
second runway has been placed in service, 
and complete workshop facilities for the “ Sky- 
masters” have been installed. 
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A Repetition Bending Machine 


A USEFUL little bending machine for tubes, 
rods or bars is now being supplied by the 
Tungum Sales Company, Ltd., of Brandon 
House, Painswick Road, Cheltenham, Glos. 
It is made in two sizes to take tubes up to }in 
and 1}in outside diameter ; the smaller machine 
is suitable for bench mounting and the larger 
is usually supplied complete with a stand. 

The machine is of all-steel construction. 
It is simple to operate and set, and is par- 
ticularly suited for long run repetition work. 
The operation and setting of the bender can 
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drilled at intervals to accommodate an adjust- 
able stop with an upwardly projecting arm 
against which the work is registered prior to 
being bent. 





Revised Generating Plant 
Programmes 


Ir is announced by the Central Electricity 
Board that programmes of generating plant 
extensions have been reviewed because of the 
Government’s decision, outlined in the recent 
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BENDING MACHINE ARRANGED FOR BENCH MOUNTING 


be easily followed by reference to the photo- 
graph we reproduce of the smaller machine. 

The base plate of the machine is rigidly 
attached to one end of a closed frame formed 
by extending the side members. A centrally 
disposed pivot pin in the plate is designed to 
accommodate a range of interchangeable 
formers, which can be selected according to 
the radius required on the work. A series of 
interchangeable rollers is supplied for the 
bending arm, and an adjustment screw incor- 


Postponed Generating Plant Schemes 














White Paper on Capital Investment in 1948, 
to limit the total capacity of new plant coming 
into service in 1950 and subsequent years to 
1,500,000kW per annum. 

As originally drafted the Board’s programmes 
provided for the _ installation of about 
6,000,000kW of additional plant, including 
seventeen new generating stations, by the 
winter of 1950, and a further total of 
3,923,500kW, including another fourteen new 
stations, by the winter of 1952 at an estimated 


Details of extensions 





Scheme arca Name of station Owners Generating | Boiler rs, 
plant number | number and 
and capacity | capacity 

(kW) (tb. /hr.) 
Scotland . see eee eee} Portobello... +] “Edinburgh ri Jorporation Rey pale odie 1 x 60,000 1 x 540,000 
North- West En; ston and| Carrington .| Mane - ster ( a 1x 60,000 2 x 360,000 
North Wales Bolton ... ..._...| Bolton Corporation.. 1 x 30,000 2 x 180,000 
l 1,250* 
Whitebirk Blackburn Conpeention cr 1 x 40,000 3 x 150,000 
Mid- East E ngland.. Se Scule coates Kingston-upon- -Hull Cc proton alk 1x 30,000 | 2x 190, 000 
Skelton Grange | Leeds Corporation ... es os 1 x 60,000 1 x 550,000 
| Lincoln ... ..| Lincoln Corporation pioiuae: jas 2 x 20,000 4x 120,000 
| Thornhill 4 Yorkshire E.P. Company --» soot LGR 4x 180,000 
Central Rage ..| Meaford North-West Midlands J.E.A. | 1x 60, 000+ | 2x 360, 000+ 
Sout es Rast : and E ast| Battersea a Battersea Borough Council Za 1x < 30, 000 ici ae 2~ 190, 000 
England | | | 
South-West England and| Carmarthe on Bay ...| Llanelly and District E.S. ( ‘ompany| 2 x 60,000 4x 360, 000, 


South Wales 


| 
! 








* Auxiliary sets. 
{ One-half of original proposal. 


porated in the arm permits accurate setting 
of the rollers in relation to slipper blocks, which 
are inserted between the rollers and the work 
on the former. A circular plate fixed below the 
former has a series of holes round its circum- 
ference. In these holes stops can be inserted to 
set the angularity of the work being bent in 
increments of 1 deg. 

Extending across the base plate in front of 
the former is a reaction block plate with a 
series of holes spaced along its length. When 
the required reaction block has been selected 
it is inserted in the appropriate hole to hold 
the work in position in relation to the former. 
To permit consistency in work length a simple 
yet effective gauge stop is incorporated on the 
machine. A gauging bar in front of the former 


extends the full length of the frame and is 


cost, in the aggregate, of about £450,000,000. 
The programmes for 1951 and 1952 have now 
been revised and reduced to levels complying 
with the Government’s limitation on new output 
capacity intended for commissioning in those 
years. These amended programmes comprise 
ea total of 2,287,000kW, which represents a 
reduction of 1,636,500kW on the original figure 
of 3,923,500kW. The earlier programmes are 
not subject to any curtailment under the 
Government’s present plan. 

Details of arrangements for the generating 
plant extensions which the Board had made 
since the beginning of this year were announced 
in our issue of September 19th (page 276), 
and thé projects which were then enumerated, 
and have now been postponed, are given in 
the table above. 
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The Freezing of Stresses 


Wer give below abstracts of two papers 
presented on December 12th before the [nstj. 
tution of Mechanical Engineers in which 
descriptions were given of the “ frozen stress ” 
technique of three-dimensional stress analysis 
by photo-elasticity. ‘The first abstract js 
taken from the paper, “‘ Modern Applications 
of Photo-Elasticity,’’ submitted by Mr. kt. B, 
Heywood, of Rolls-Royce, Ltd., Derby. The 
second is from the paper, “‘ Basic Physica| 
Properties Relied Upon in the Frozen Stress 
Technique,” by Mr. W. A. P. Fisher, of the 
Royal Aircraft Establishment, Farnborough, 
Mr. Heywood’s paper will enable the reader to 
gather a clear picture of what the “ frozen 
stress ’’ technique is and of some of its appli. 
cations. Mr. Fisher’s paper covers  imore 
especially considerations relating to the arti. 
ficial resins suitable for the technique, 


Not all failures can be reduced to the simple 
two-dimensional case, with the stresses lying 
in the plane of the model. Complicated three. 
dimensional problems can be solved by the 
remarkable ‘‘ freezing ’’ method, so-called be. 
cause the fringes may be fixed or frozen into 
the model. Although the freezing effect was 
first observed as long ago as 1853 by Maxwell, 
its application to industrial problems only 
began in 1938, when an article was published 
by Hetényi discussing the method. 

The curious properties which make the freez. 
ing technique possible may be explained by the 
following analogy. Bakelite is considered t 
consist of a mixture of two phases. Each phase 
possesses different optical and physical pro. 
perties. On heating, one of the phases becomes 
plastic, so that it is no longer capable of sus. 
taining a stress. If a load is applied, it must 
be supported by the other phase, which remains 
in the same solid and elastic state as at room 
temperature. 

From this reasoning, a technique was devised 
to freeze the stresses into a model. If a Bakelite 
model is loaded when its temperature is say 
110 deg. Cent., distortion takes place until 
the load is entirely supported by the solid 
elastic phase. On slowly cooling, the other 
plastic phase sets, so preserving the model in 
its distorted state. Hence the solid phase is 
unable to relax itself upon removal of the load, 
and its stressed condition causes the fringes. 
Removal of the load merely causes a minute 
recovery of the strain, since such a removal 
is immediately arrested by the now solid 
plastic phase. Surprisingly, carefully cutting 
the model with a saw prod::ces no change in 
the locked up stresses, which are thus shown 
to be radically different from the usual concept 
of residual stresses. It is emphasised that the 
strain which occurs during freezing is elastic, 
and the fringes are directly proportional to 
the stress. 

If the Bakelite is again heated—this time 
without a load—-the model will return to its 
original condition, and will be free of stress. 
Hence several tests may be carried out on the 
same model under various conditions of load- 
ing. The word “ freezing’’ refers to the 
locked up fringes and the deformations, not 
to temperatures. Bakelite BT 61 893 is an 
excellent material to use for the freezing method. 
Catalin possesses certain disadvantages which 
are under investigation by Fisher (1946), 
of the Royal Aircraft Establishment. _ Its 
greater optical sensitivity and higher value of 
Young’s modulus are, however, points in its 
favour. 

Consider a few applications of the method to 
demonstrate: its value in the solution of com- 
plex stress systems. 

Poppet Valve.—A high duty poppet valve 


was examined for stress concentrations 
produced by the gas load acting on 4 
seated valve. The condition of uniform 
pressure applied to the combustion face 


was simulated, in a rig, by placing a model 
Bakelite valve in an apparatus, and _ loading 
by means of a column of mercury. The whole 
apparatus was placed in an oven and heated 
to 110 deg. Cent. This temperature was 
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peld for two hours—sufficient time to avoid 
thermal gradients—and was then cooled at a 

ant rate in six hours. The control box 
jg able to cool the oven automatically at any 
desired rate, in from two to twenty hours. 
There is also a fan for circulating the air in 
the oven, so that temperature gradients are 
avoided. A variable speed shaft is provided 
for testing models by centrifugal loading. 

After freezing the stresses in the Bakelite 
valve, slices were cut parallel to its axis, 
each slice being about jin thick. The fringes 
fom such slices give the stress distribution 
over the whole surface of the valve head, 
for the stresses are symmetrical about the 
axis of the valve, and also the directions of the 
principal stresses are radial and circumferential. 
This test has shown how the material of the 
valve may be redistributed so that the gas 
loading stresses are reduced, whilst maintaining 
the same flexibility. 

Distortion.—A second way by which the 
freezing tests can be of value is in the 
measurement of distortion. When using 
the freezing method, considerable distortion 
takes place, which can be measured easily 
by means of a dial indicator or micrometer. 
These measurements may be referred back 
to the meta] part. The fact that Poisson’s 
ratio has a different value for Bakelite and 
metal does not usually introduce serious errors 
in the assessment of distortion. Two ex- 
amples of the application of the method 
are cited. ; 

Supercharger Gear.—An exaggerated re- 
presentation of the distortion of a Bakelite 
gear is shown in the diagram. This has 
been produced by loading a single tooth with 
1 lb, as indicated. By measurement, it 
is found that the rim distorts to a figure 
of 8. In the engine, with the high speeds 
of rotation of this supercharger gear 
wheel, there is a possibility of a standing wave 
vibration building up and so causing failure. 

Crankshaft.—One of the most baffling pro- 
blems is the design of crankshafts. The 
number of possible variations in the dimen- 
sions is so great that a cut-and-dried solution 
is impossible. One design of crankshaft 
was examined for stress and distortion by 
using the freezing method of analysis, and 
several interesting facts were brought to 
light. With this particular design, it was 
found that gas loading of the crankpin produced 
similar stresses to those caused by a simple 
torque applied to the crankshaft. However, 
the torque stresses were generally greater 
in value, so making it preferable to test under 
torque conditions. After freezing with a torque 
applied to the model, distortion took place. 
Clearly the webs had twisted, and therefore 
required stiffening. The lightening hole in the 
crankpin had distorted to an elipse, with its 
axes at +45 deg. Several concentrations of 
stress were revealed in weak regions of the 
crankshaft. Incidentally, a second crankshaft 
possessing undercut fillets in the webs gave 
greater concentration of stress than the type 
with normal fillets. 

The foregoing brief description of tests carried 
out by the freezing method demonstrates the 
unique value of this method of analysis in 
solving complicated three-dimensional prob- 
lems. Other methods are available, but they 
do not appear to offer the same advantages 
as the freezing method. Tho following appli- 
cation of photo-elasticity may be of value in 
the future. 

Quenching Stresses.—It is known that rapid 
quenching from a high temperature, of a 
metal part, causes internal stresses. Their 
magnitude may be even greater than the 
stresses prodyced by loads applied to the part. 
Unfortunately, the measurement of internal 
stress is by no means simple : two methods are 
used—by measurement of the distortion upon 
Temoval of the internal stress by cutting the 
part, or by the X-ray back reflection method. 

By applying photo-elastic methods, it is 
found that if a piece of Bakelite is held at a 
temperature of say 100 deg. Cent., and plunged 
into cold water, it will reveal internal stresses 
which could be measured by means of the 
es. For example, a plain cylinder was 
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examined, and after quenching, slices were 
taken. These show a high circumferential 
compressive stress near the boundary, and a 
uniform stress field at the centre. By cutting 
the second slice on a diameter, the stresses 
were reduced. These stresses are thus true 
residual stresses, and are radically different 
from the freezing stresses, which would not be 
affected by the saw cut. From the evidence 
of such slices, it should be possible to deduce 
the stress condition of the cylinder before it 
was cut. Obviously, this method. could be 
extended to the solution of quenching stresses 
in engineering parts. Because of the number 
of properties involved in quenching, it does 
not seem likely that quantitative results can 
be ascertained, but a fairly accurate indication 
of the distribution of stress should be possible. 





Of the different methods which have been 
used for the photo-elastic analysis of problems 
of three-dimensional stress, the ‘“‘ stress freez- 
ing ” method has by far the most general appli- 
cation. To avoid any misunderstanding, it 
should be mentioned, at the outset, that the 
term “‘ freezing’ is used metaphorically, and 
refers to the stress and strain, not to the model 
itself. 

In this method, use is made of the fact that 
certain synthetic resins of the thermo-setting 
type possess considerable residual thermo- 
plasticity. That is to say: when heated to a 
certain temperature they become “ rubbery ” 
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and deform quite easily under small loads. 
If allowed to cool under load, they set once 
more, but in the strained condition, and after 
removal of the load, still retain both the 
strain and the photo-elastic effect developed 
while in the softened condition. Hence the 
term “‘ frozen stress.” 

Two remarkable facts have been observed 
in regard to the behaviour of these substances 
in the softened state. 

First, the behaviour under load, though 
usually termed “ plasticity ” is not at all the 
same thing as the “‘ plastic ’’ condition in metals 
when overstrained, where large deformations 
take place under nearly constant stress. In 
actual fact, these thermo-setting materials 
when in the “ thermo-plastic ” condition obey 
Hooke’s law very accurately, but their Young’s 
modulus has a very low value—say, about 
1/120 of the value at room temperature. 

Secondly, it is found that careful cutting or 
machining does not affect the photo-elastic 
pattern. It is therefore possible to slice through 
a solid model and thus obtain a picture of the 
stresses in any desired plane. Hence, a way 
is opened up for investigating, by photo- 
elastic methods, stress distributions in three 
dimensions. The earliest published descrip- 
tion of the method is a paper by Oppel, in 
1936. In the U.S.A., Hetényi and Frocht 
have pioneered the method, using Glyptal 
resin (the well-known B.T. 61 893) produced 
by the Bakelite Corporation. Glyptal resin 
is a condensation product of glycerine and 
phthalic acid. Hetényi (1938), by a series of 
careful observations, showed that, in the 
softened state, this resin accurately obeys the 
elastic and stress optic laws, and that the 
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proportionality of photo-elastic response to 
stress in the softened condition is preserved 
after removing the load. Frocht, in his well- 
known book on photo-elasticity (1941) gives 
illustrations showing that holes and cut-outs 
do not upset the stress pattern frozen in a two- 
dimensional model. He reproduces the results 
of Hetényi’s researches, and adds in a footnote 
that his own laboratory has entirely confirmed 
them. 

Owing to the high rigidity of Glyptal resin 
at room temperature, models can be machined 
out and afterwards sliced without introducing 
serious machining stress, provided fine cuts 
and very sharp tools are employed. Moreover, 
Frocht has shown there is little to fear with 
regard to modification of the frozen photo- 
elastic pattern due to creep. 

The chief limitation to the use of Glyptal 
for three-dimensional models, apart from the 
cost and long delivery time, is that it cannot 
be had in thicknesses greater than lin. This is 
@ serious limitation to the size of models, and 
one which can only sometimes be overcome 
by sticking pieces together. 

Faced with these difficulties, the author 
determined to investigate the possibilities of 
glass-clear phenol-formaldehyde resin (Catalin 
800), later discovered to be very similar to the 
material called Trolon, first used when the 
process was originated in Germany before 
the war. 

The ideal material for the “ stress freezing ” 
process should have uniformity, isotropy, 
high transparency, no colour, good machining 
qualities, no creep at room temperatures, 
reasonable chemical stability at the softening 
temperature, freedom from ‘rind effect ” 
and time edge stress, a constant stress-optical 
coefficient at the softening temperature, the 
highest possible photo-elastic response for a 
given strain when soft, and absence of “ after 
creep.” The immediate optical recovery on 
unloading at room temperature should be below 
10 per cent. There should be no appreciable 
initial stresses, and the material should be 
available in large pieces—up to 4in in thickness 
or 6in in diameter—at a moderate cost. Whether 
a material will ever be found which has all 
these qualities is open to doubt ; but the author 
considers that there is, in glass-clear phenol- 
formaldehyde resin, suitably cured, a material 
which can be used with confidence for attacking 
three-dimensional problems, provided the right 
technique is followed. 

Some practical information on matters of 
technique is to be found in reports, issued by 
the Royal Aircraft Establishment, of Fisher, 
1945 and 1946, and of Fisher and Parkes, 1946. 





A Canadian Gas Plant 


A 1,000,000 dollar curburetted water gas 
plant, opened by the British Columbia Elec- 
tric Railway Company in Vancouver recently, 
is among the most modern of its type on the 
continent. With a capacity of 4} million cubic 
feet of gas every twenty-four hours, the new 
plant gives the company a total capacity of 
13} million cubic feet of gas every twenty- 
four hours. Five main sections are included 
in the new plant—for fuel handling, gas pro- 
duction, steam production, gas cooling and 
cleaning, and gas storage. When in full pro- 
duction, the plant will consume about 100 tons 
of coke daily. This will be secured by carbonis- 
ing approximately 140 tons of coal daily in an 
adjoining plant. Formerly this coke was sold 
for home-heating purposes, but with the com- 
pletion of the new plant all coke is required 
for making gas, with the exception of a small 
annual tonnage of slack coke, known as 
** breeze,’ which may be used as domestic 
fuel with special furnace equipment. About 
10,300 gallons of. heavy oil will be used daily, 
561 h.p. of electricity, while 9500 tons of steam 
will be produced and used in the process each 
twenty-four hours. Another product of the 
process is 2500 gallons of tar daily, which 
will be processed for road-building materials, 
&c. Provision has been made in the erection 
of the building housing the plant for another 
unit of equal capacity when required. 
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Industrial and Labour Notes 


Northern Ireland and the Economic Crisis 


The contribution which Northern 
Ireland can make to the solution of present 
economic problems was referred to by Sir 
Basil Brooke, the Prime Minister, in a recent 
speech in the Northern Ireland House of 
Commons. He said that, normally, Northern 
Ireland exported a higher proportion of the 
total goods it produced than any comparable 
part of the United Kingdom. Since 1935, 
the proportion of goods exported had risen 
by 20 per cent. 

As the country’s proportion of export goods 
was already high, Sir Basil suggested that the 
contribution which could be made to the 
present export drive depended almost entirely 
upon an increase in the total goods produced. 
For that purpose, he urged, that efforts should 
be made to get the unemployed manpower of 
Northern Ireland into productive employ- 
ment ; to attract back into industry the skilled 
labour which it had lost; and to secure the 
maximum supply of raw materials possible in 
existing circumstances. The fitting of the 
Northern Ireland effort into the general United 
Kingdom plan, Sir Basil added, would depend 
largely in the last resort upon the skill and 
energy of both managements and workers. 
He thought also that the tariff concessions 
recently announced as the result of the Inter- 
national Trade Conference should be of sub- 
stantial and increasing assistance in the 
marketing of Northern Ireland’s products. 


The F.B.I. Register of Manufacturers 


The first post-war edition of the 
Federation of British Industries “ Register of 
Manufacturers ” has now been published, and 
as well as giving particulars of over 5000 manu- 
facturing organisations in Great Britain, it 
includes a good deal of new information 
designed to appeal specially to foreign buyers. 
A “ Products and Services” section, and a 
‘** Brands and Trade Marks ”’ section are other 
particularly useful features of this new edition 
of the Register. 

The book has been produced jointly by 
Kelly’s Directories, Ltd., and Iliffe and Sons, 
Ltd., under an arrangement with the Federa- 
tion of British Industries. Copies, price two 
guineas each, may be obtained for overseas 
dispatch from Kelly’s Directories, Ltd., 186, 
Strand, London, W.C.2. It is regretted that no 
further ““home ” orders can be accepted. 


Iron and Steel 


Iron and Steel production in the 
United Kingdom continued at a high rate 
during the month of November. The official 
figures issued at the end of last week show that 
the weekly average output of pig-iron was 
165,900 tons, which represented an annual 
rate of 8,617,000 tons. In October, pig-iron 
production was running at an annual rate of 
8,352,000 tons, and in November, 1946, the 
annual rate was 8,002,000 tons. The output 
of steel ingots and castings in November 
averaged 272,600 tons a week, or an annual 
rate of 14,174,000 tons. In October, the annual 
production rate was 14,316,000 tons, and in 
November, 1946, it was 13,715,000 tons. 

The British Iron and Steel Federation has, 
however, again pointed out that pig-iron 
stocks are still being drawn on, and that a 
further increase in pig-iron production is essen- 
tial if steel output is to be maintained at an 
annual rate of 14,000,000 tons. 

The Federation has also stated recently 
that at least 3,100,000 tons of finished steel 
will be needed for direct and indirect export 
next year. The greater part of this total will 
be exported by steel consuming industries in 
the form of machinery and other manufactured 
articles. The November issue of the Federa- 


tion’s Monthly Statistical Bulletin says that so 
far as direct exports of steel are concerned, 
the targets set by Sir Stafford Cripps are in 
terms of value at September, 


1947 prices, 


and the tonnage equivalent is dependent upon 
the relative proportions of higher and lower 
valued items. Assuming, therefore, that 
distribution is the same as in the third quarter 
of this year, the. target for finished steel is 
equivalent to an annual rate of 1,241,000 tons 
at mid-1948, rising to 1,302,000 tons by the 
end of next year. This is less than the 1946 
export of finished steel, which was 1,746,600 
tons, and compares with the 1938 figure of 
approximately 1,435,900 tons. 

The British Iron and Steel Federation goes 
on to say that the main reason for this restric- 
tion of direct steel exports is the need to 
provide steel for the metal using industries 
at home to expand their manufacture of machi- 
nery and other dollar earning exports. On 
the basis of information at present available, 
it would appear that the supply of finished 
steel at a rate of 2,200,000 tons a year will be 
needed to meet the targets of the steel consum- 
ing trades at the end of 1948. 


Coal Prices 
The National Coal Board announced 
at the beginning of the week that, with the con- 
currence of the Minister of Fuel and Power, it 
had been decided to increase the pithead price 
of all grades of deep-mined coal supplied for 
inland consumption and as coastwise bunkers 
by 2s. 6d. a ton on January 1, 1948. The prices 
of manufactured fuels will also be increased on 
that date by varying amounts, which take 
account of the higher cost of coal and other 
additional costs, including that of pitch, 
announced recently. The Minister of Fuel and 
Power has decided that the price of opencast 
coal is also to be increased by 2s. 6d. a ton. 
This increase, which makes a total average 
addition of 26s. a ton to the price of coal since 
1939, is the result of agreements concluded 
recently between the National Coal Board and 
the National Union of Mineworkers for the 
working of extended hours at overtime rates 
and for increasing the wages of lower-paid mine- 
workers. The additional cost of the increase in 
wages is put at about Is. 7d. a ton. 


The T.U.C. Committee on the Economic 
Situation 
At its meeting on Wednesday last, the 
General Council of the Trades Union Congress 
had before it an interim report from its special 
committee investigating various aspects of the 
present economic situation. At the time of going 
to press no details of the report are available ; 
but, according to Labour, the monthly bulletin 
of the T.U.C., factors which the committee has 
had to take into account include cost-of-living 
subsidies, profits, price control and wages. The 
calculations, the T.U.C. says, have necessarily 
covered practically the whole range of industry, 
and a multiplicity of practices and trade 
customs has had to be considered. 

The bulletin adds that “ perhaps the most 
hopeful feature of the situation is the steadiness 
of mind with which the trade union movement 
generally awaits the outcome of proceedings of 
such vital importance to the well-being of the 
workers. Everything, in fact, depends on this 
unity of purpose, and on the general recognition 
that nothing is to be gained by the mere 
impulsive exertion of pressure until it shall 
have been clearly ascertained how, and in what 
direction, such pressure can be most usefully 
applied.” 


The Steel Industry and the Government 
Some observations on the steel indus- 
try’s relations with the Government were made 
last week by Lord Greenwood in the course of 
his chairman’s address at the annual general 
meeting of Dorman Long and Co., Ltd. The 
establishment of the Iron and Steel Board, 
he said, had been welcomed by the industry, 
and his company’s contacts with the Board 
had been cordial and helpful. 
At one time, Lord Greenwood continued, 


the Government proposed to introduce 2 Bij 
in the present session of Parliament to transfer 
to public ownership important sections of the 
iron and steel industry. Wiser counsels 
however, had prevailed because of the urgent 
need to secure undivided concentration on 
increasing output and carrying through the 
industry’s development plan. The production 
already achieved and the steady progress inade 
with the industry’s development plan showed 
that, through the Iron and Steel Board, the 
Government and the industry could achieve 
what was required. 

A realistic approach to the Government's 
relations with the iron and _ steel industry 
was, Lord Greenwood thought, most desirable, 
He suggested that it should be practicable to 
devise proposals on a permanent basis which, 
while maintaining the benefits of private enter. 
prise and initiative so strikingly displayed in 
the steel industry, would give the Government 
effective control of general policy, a general 
control warranted by the particular relation. 
ship of the industry to the national economy, 
both in war and peace. 


Employment and Unemployment 

Statistics released by the Ministry of 
Labour on Tuesday last show that at the end 
of October the total working population of 
Great Britain was 20,434,000, an_ increase 
during the month of 70,000 (19,000 men and 
51,000 women). It is estimated, however, 
that since June, 1945, the total working popu. 
lation has fallen by 1,215,000 (237,000 men and 
978,000 women), although at the end of October 
it was 684,000 greater than at mid-1939. 

At the end of October, the total number of 
people in civil employment in Great Britain 
was 18,862,000, which figure was 95,000 above 
that recorded for September. The rate of 
expansion in civilian employment, in fact, 
during October, was almost twice as great as 
the average monthly increase in the preceding 
nine months of this year. In the manufac. 
turing industries, there were 7,229,000 people 
employed in October, of whom 3,537,000 
were in the group classified as ‘‘ metals, engi- 
neering and shipbuilding.”” There was, during 
the month a further increase in the number of 
people engaged on manufacturing for export, 
the total under this classification being 
1,838,000. The total number of people em- 
ployed in the basic industries of the country in 
October was °3,623,000, and of this total 
827,000 were engaged in mining and quarry- 
ing, 1,438,000 in transport and shipping, and 
268,000 in gas, water and electricity services. 

The latest available figures of unemploy- 
ment relate to a count made on November 
10th. On that date there were 267,800 insured 
workers registered as unemployed, compared 
with 259,000 on October 13th, and on both 
dates the figures represented about 14 per 
cent of the insured population. In addition, 
there were on the unemployment registers on 
November 10th, 14,498 uninsured persons, 
including 1720 boys and girls under eighteen 
who had not then entered industry. 

In addition to these statistics, the Minister 
of Labour presented to Parliament this week 
his first monthly report concerning the opera- 
tion of the Control of Engagement Order, 
which came into effect on October 6th. The 
report shows that during the four weeks ended 
October 29th, 321,000 persons were placed in 
employment by Ministry of Labour exchanges, 
compared with an average of 203,000 in the 
preceding three four-weekly periods. Of the 
total placings in October, 39,036—12}4 per cent 
—were to “‘ first preference ’’ industries. Speak- 
ing about his report at a Press conference on 
Monday last, the Minister of Labour said that 
during October only ten directions to work had 
had to be issued under the new arrangements. 
He added that the Order had come fully up 
to his expectations and was achieving the 
anticipated results. 
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French Engineering News 
(From our French Correspondent) 
Paris, December 12th 


Work has now been resumed throughout 
France with a rapidity which shows clearly 
that even the strikers prefer to be at work. 
Only in two sectors has there been a certain 
amount of hesitation ; the dockers held a further 
meeting to discuss the situation before deciding 
to continue with the unloading of vessels in 
french ports, while in the Bethune mining basin 
reinforced pickets were set to guard the mines 
by the strikers. They are not expected to 
hold out for long, however. The loss of fuel 
caused by the strikes has already been a 
serious blow to French economy, and it is 
expected to take some time before the mines 
are fit for full operation as no maintenance work 
was carried out on them during the strike. 

* * a 


Increasing mechanisation of agricultural 
machinery in France was the keynote of a 
Press conference given in Paris by Mr. James 
§. Duncan, president of the Massey-Harris 
(Company, and one time president of UNNRA, 
for agricultural machinery. Unfortunately, 
he said, there were still too few machines, 
and imports were hampered by lack of dollars, 
but since there was a wheat shortage and it 
was preferable that the machinery for producing 
the wheat should be imported rather than the 
wheat itself, he hoped the necessary credits 
would be forthcoming. In the meantime, 
he had had official meetings on the question of 
imports of agricultural machinery, particularly 
harvester-thresher machines, which were much 
in demand throughout the world. Mr. Duncan 
stated that his company had set up a special 
plant for the construction of these machines 
and a second was under construction. Even 
for small fields they had been found to be 
economical for harvesting. In spite of the 
demand in America, deliveries to France would 
be increased as far as possible. 

* * + 

French achievements in the Saar since 
1945 were the subject of a Press conference 
recently given by Colonel Grandval, military 
governor of the Saar. 

The first months after the French returned 
in July, 1945, he said, were mainly concerned 
with restoring stocks of food, means of trans- 
port, water supplies, gas, electricity and, of 
course, the problem of coal. In July, 1945, 
coal production in the Saar had fallen to 11,000 
tons a day, while consumption by the mines 
themselves was between 5000 and 6000 tons 
a day. The production was less than one 
quarter of that of 1938, which was 45,000 
tons a day. To improve coal production, 
two problems had to be faced : that of workers 
and of material. Gradually a force of 50,000 
miners was built up, a figure slightly more 
than that of 1938, although production is 
still less, being now about 30,000 tons a day, 
or 80 per cent of pre-war production. Material 
difficulties were enormous. The Saar mines 
had been kept at maximum production for the 
German war effort and material had not been 
replaced for many years. Replacements could 
only be made with the help of the Ruhr fac- 
tories, and since the Ruhr mines themselves 
needed such material, orders placed were not at 
first fulfilled. In France, also, material was 
short and could not be diverted to the Saar. 

There was no steel production in the Saar. 
All blast furnaces had been extinguished and 
there was no possibility of relighting them 
until coal production reached a level at which, 
when normal demands from France and the 
French and American zones of occupation 
were satisfiéd, France could divert coal to the 
Saar steel industry. This stage was reached 
in December, 1945, when the first of the 
thirty blast furnaces in use before the war 
was lit in the Saar. Now there are seven blast 
furnaces working. This progressive improve- 
ment has enabled the Saar electro-mechanical 
industry to keep going and to supply certain 
of the mining demands. At the same time, 
the Ruhr position having improved, material 
has been delivered from there and rubber has 
been supplied from France. 
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Notes and Memoranda 


Rail and Road 


G.W.R. Wacon Repairs. — To hasten light 
repairs to railway wagons, the Great Western 
Railway has just completed the laying of two 
additional sets of rails, totalling nearly 700 yards, 
at its Cherry Orchard carriage and wagon shed, 
near Cardiff, which was recently reopened after 
being used as a Royal Naval Stores during the 
war. 


Motor INnpustry Report.—In April, 1946, 
the Minister of Supply set up a National Advisory 
Council for the Motor Manufacturing Industry, 
under the chairmanship of Sir George W. Turner. 
Its terms of reference were to provide a means of 
regular consultation between the Government 
and the motor manufacturers on such matters as 
the location of industry, exports, imports, research, 
design, and technical development, production 
methods, and the general progress of the industry. 
The first report of the Council has now been pub- 
lished as a White Paper (H.M. Stationery Office, 
price 6d.), and covers the Council’s operations up. to 
April, 1947. The principal matter set out in the 
report is an account of the study made by the Coun- 
cil on the number of models of cars produced in 
the United Kingdom and on the problem of stan- 
dardisation of components and accessories. 


Jornt Lines AND Minor Rattways.—The chair- 
man of the British Transport Commission has 
announced details of the steps to be taken imme- 
diately by the Railway Executive towards achieving 
ultimately the complete absorption of the joint 
lines and minor railways in the various regions 
into which the British railways are being divided. 
As from January 1, 1948, the duplicated supervision 
of joint lines and inter-railways consultation 
through joint committees and joint officers’ con- 
ferences will be replaced by administration wholely 
within one region. For an initial period, however, 
on joint lines, certain activities may remain with 
the railway organisation now responsible for them, 
and one region will, in such circumstances, act for 
those purposes as the agent of the other. Re-alloca- 
tion of boundaries between regions at a later date 
may, naturally, involve re-allocation of some of the 
joint lines and minor railways. 


Air and Water 


Stno-AMERICAN NavaAL AGREEMENT.—A Sino- 
American naval agreement was signed early this 
month providing for the transfer to China of U.S. 
naval ships and the furnishing by the U.S.A. of 
technical information and advice. It is reported 
that many of the vessels—totalling about 100— 
covered by the agreement have already been turned 
over to the Chinese Navy under the provisions of 
Lend-Lease. The U.S.A. is now going to provide 
technical information and advice on the organisation 
and maintenance of China’s naval establishment. 


I.N.A. Prizes.—Awards of £15 and £10 have been 
made under the Newell Prize scheme of the Institu- 
tion of Naval Architects to Mr. R. M. Hamill, of 
Dumbarton, and Mr. J. W. Eckhard, of Gosforth. 
The prizes have been presented by Dr. W. 8S. Newell, 
President of the American Society of Naval Archi- 
tects and Marine Engineers, and were offered to 
students of the Institution for the best essays on 
‘“My Education and Training.” The Institution 
has also awarded the Duke of Northumberland 
Prize—in connection with the examinations for 
Higher National Certificates in Naval Architecture 
—to Mr. W. R. Harrison, College of Technology, 
Belfast. 


Visirs to M.W.B. Worxs.—The Metropolitan 
Water Board says that there has lately been a 
growing demand from schools and various educa- 
tional and other organisations for permission to 
visit its works, but to a large extent such visits 
have been curtailed owing to the shortage of tech- 
nical staff to act as guides. It is felt, however, 
that an extension of the facilities would be beneficial 
in stimulating public interest in the Board’s 
activities and encouraging co-operation by making 
the public more ‘“ water conscious,” and more 
appreciative of the present-day difficulties in coping 
with the increasing demand. The Works and Stores 
Committee has therefore recommended that arrange- 
ments be made for visits by organised parties of 
adults to selected works on one evening a week 
during the summer months and on Saturday after- 
noons throughout the year. It has suggested also 
that visits of organised parties of nurses, H.M. 
Forces in training, engineering and medical students, 
and senior scholars should be ar on two 


afternoons a week, and visits of school children to 
suitable local works on weekdays. 


‘ 
Miscellanea 

Royau InstiruTion CHristmas LEcTURES.— 
The Royal Institution’s 118th course ef lectures 
adapted to a juvenile auditory, is to be given by 
Professor E. K. Rideal, F.R.S., on ‘‘ Chemical 
Reactions: How They Work.” The lectures will 
be delivered at 21, Albemarle Street, London, 
W.1, on December 27th and 30th, January, Ist, . 
3rd, 6th and 8th, at 3 p.m. The non-members’ 
subscription for the course is for adults, one guinea, 
and for children (ten to seventeen), ten shillings and 
sixpence. 


Crry oF Brrmincuam Hanpsoox.—The first 
post-war edition of the “City of Birmingham 
Handbook ” has now been published, and sets out, 
attractively and concisely, particulars of the varied 
municipal activities and services of the city. It 
describes also plans for rebuilding and improvement 
works, including the construction of an inner ring 
road at an estimated cost of £15,000,000, and a 
new reservoir in the Elan Valley capable of storing 
over 10,000 million gallons of water. The book 
may be obtained from the City of Birmingham 
Information Department for 3s., postage included. 


Rapio Data CuHarts.—The fourth edition of 
‘** Radio Data Charts,” by R. T. Beatty, revised by 
J. MeG. Sowerby, was published recently (price 
7s. 6d.) by Iliffe and Sons, Ltd. This well-known 
collection of nomograms simplifies the process of 
calculation in a large number of routine problems 
in the design of radio receivers. The charts cover 
subjects ranging from the design of r.f. coils and - 
transformers to the calculation of loudspeaker 
dividing networks and including problems on 
parallel wire coaxial and quarter wavelength trans- 
mission lines. Each chart is accompanied by an 
explanatory note and worked examples, which help 
to make the charts a useful adjunct to the standard 
textbooks on radio engineering. 


Aw InpusTRIAL RapioGRAPHY SERVICE USING 
Gamma Rays.—Since 1935, Commercial X-Rays, 
Ltd., has operated a mobile laboratory service for 
the radiographic examination of metal parts, welds, 
pressure vessels, &c. This mobile equipment is, 
however, limited to a. penetration of l4in to 2in 
of steel and to meet the growing demand in industry 
for the examination in situ of much thicker sections 
than this, a subsidiary company, Gamma Rays, 
Ltd. (Foundry Lane, Smethwick, Staffs.), has been 
formed. This organisation is responsible for a 
service which is believed to be the first of its kind 
in this country, consisting, as it does, of a self- 
contained mobile unit using gamma rays for the 
radiographic examination of metal sections up to 
9in in thickness. 


1.C.E. Awarps.—The Institution of Civil Engi- 
neers has made the following awards in respect of 
papers read at ordinary meetings during last 
session: Telford Premium to Mr. C. Townend, 
M.I.C.E., for his paper on ‘‘ West Middlesex Main 
Drainage,” and to Mr. E. J. Rimmer, A.M.I.C.E., 
for his paper on “* The Civil Engineer as Arbitrator ”’; 
Cooper Hill War Memorial prizes to Mr. A. M. 
Ward, M.I.C.E., and Mr. E. Bateson, M.I.C.E., 
for their paper on ‘“ The New Howrah Bridge, 
Calcutta: Design of the Structure, Foundations 
and Approaches,” and to Mr. G. E. Howorth, 
M.I.C.E., and Mr. H. Shirley Smith, M.I.C.E., 
for their paper on “The New Howrah Bridge : 
Construction”; and Crampton prizes to Mr. J. 
Guthrie Brown, M.I.C.E., for his paper on ‘ Cap- 
tain Cook Graving Dock, Sydney,” and Mr. D. E. 
Paterson, M.I.C.E., for his paper on ‘‘ The Sturrock 
Graving Dock, Cape Town.” 


Buritpinc RESEARCH Apvisory CouNnciL.—The 
Minister of Works stated last week that the Govern- 
ment had considered the arrangements for building 
research, and had decided that his department 
should take the main responsibility for reviewing 
the whole field of building research. His Ministry 
would also continue to keep the technical develop 
ment of the building industry under review, to 
promote the final stages of technical development, 
and to encourage the use of the results of research 
within the industry. To assist in the carrying out 
of those responsibilities, the Minister said that he 
hed appointed an Advisory Council on Building and 
Civil Engineering Research and Development, 
which would take the place of the Scientific Advisory 
Committee of the Ministry of Works. Sir Harold 
Emmerson, Permanent Secretary, Ministry of 
Works, is the chairman of the new Council, and 
Sir George Gater, chairman of the Building Appren- 
ticeship and Training Council is the vice-chairman. 
The new Council includes several persons actively 
engaged in the building and civil engineering 
industries. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 


British Interplanetary Society 
Wednesday, Jan. 7th—St. Martin’s Technical School, 
107, Charing Cross Road, W.C.2. “The Man- 
Carrying Rocket,” R. A. Smith. 6.30 p.m. 


Institute of British Foundrymen 
Friday, Dec. 26th.—Fa.LkirK SECTION : 
Café Smoke Room, Lint Riggs, 1] Falkirk. 
verter Steel,” W. Bulloch. 7 
Wednesday, Jan. Tth. —Engineers’ Cc ab. Albert Square, 
Manchester. ‘‘Centrifugally and Precision Cast 
Ferrous Alloys for Aircraft Applications,” J. F. 
B. Jackson. 7 p.m. 


Institute of Economic Engineering 
Saturday, Jan. 3rd.—Chamber of Commerce, Birming- 
ham. ‘“ Time and Motion Study in the Foundry,” 
C. D. Pollard. 2.30 p.m. 


Institute of Marine Engineers 
Tuesday, Jan. 13th.—85, Minories, E.C.3. ‘“‘ Sea Water 
Contamination of Boiler Fuel Oil and its Effects,” 
C. J. Gray and W. Killmer. 5.30 p.m. 
Institute of Metals 
To-day, Dec. 19th.—The University, St. George’s Square, 
Sheffield. “‘ Surface Finish and Electrolytic Polish- 
ing,” H. Evans. 7.30 p.m. 
Institute of Petroleum 


Wednesday, Jan. 14th.—Manson House, 26, Portland 
Place, W.1. “ Polythene,” J. C. Swallow. 5.30 


p.m. 


Temperance 
“ Con- 


Institute of Transport 

To-day, Dec. 19th.—CarpirF GRapDUATES: Corporation 
+2 peat Showrooms, Cardiff Guest Night. 
7.30 p.m.—NoTTINGHAM GRapDuUaTEs: City Trans- 
port Offices, Nottingham. “Colour Light Sig- 

nalling,” C. H. Egglestone. 7 p.m. 

Thursday, Jan. 1st.—S. Wates Section: Park Hotel 
Cardiff. Luncheon Meeting. 1 p.m. 

Friday, Jan. 2nd.—WeEsTERN Section: Port of Bristol 
Authority, Bristol. ‘The Transport Act,” T. D. 
Corpe. 1.15 p.m.—LEEps Grapvuates: City Trans- 
port Department, Leeds. “The White-Collar 
Worker in Road Transport,” W. R. Lang. 7 p.m. 

Institution of Civil Engineers 

Tuesday, Jan. 6th.—NEWCASTLE-UPON-TYNE Associa- 
TIon: Student Meeting. North of England Insti- 
tute of Mining and Mechanical Engineers, West- 
gate Road, Newcastle-upon-Tyne. ‘“* Modern Strain 
Gauge Techniques,” W. B. Dobie. 6.15 p.m.— 
Sour Wates Association: South Wales Insti- 
tute of Engineers, Park Place, Cardiff. ‘“‘ Present 
Day Tendencies in the Design and Construction of 
Concrete Roads,” W. P. Andrews. 6 p.m. 

Thursday, Jan. 8th.—Engineers’ Club, Albert Square, 
Manchester. “‘ Roads and Their Riding Qualities,” 
W. J. O. Scott. 6.30 p.m. 

Institution of Electrical Engineers 

Monday, Jan. 5th—Souta Miptanp CENTRE: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘Comparison Between Gas and 
Electricity on the Basis of Coal Economy,” P. 
Schiller. 6 p.m. 

Monday, Jan. 10h. —NorTH-EAsTERN CENTRE: Neville 
Hall,Westgate Road,Newcastle-upon-Tyne. ‘‘ Com- 
parison Between Gas and Electricity on the Basis 
of Coal Economy,” P. Schiller. 6.15 p.m.—LonDoN 
SrupEnts Section : Savoy Place, Victoria Embank- 


ment, W.C.2. “‘ The Place of the Engineer in the 
Postwar World,” Sir Arthur Fleming. 7 p.m. 
Tuesday, Jan. 13th.—NortTH MIDLAND CENTRE: Cor- 


tation Pena aT Whitehall Road 
Seats eutral Earthing of Three-phase Systems, 
with Particular Reference to Large Power Stations,” 
J. R. Mortlock and E. M. Dobson. 6.30 p.m. 
Institution of Heating and Ventilating Engineers 

Wednesday, Jan. 7th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. ‘‘ Comfort Cooling in 
the Tropics,” J. F. L. Grocott, A. R. T. C. Salf, and 

Amer. 6 p.m.—East MIpLaNps BRANOH: 
College of Technology, The Newarke, Leicester. 
“The Objects and Limitations of Water Treat- 
ment,” W. Murray. 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, Dec. 19th.—Storey’s Gate, St. James’s Park, 
8.W.1. ‘“ Problems ncountered by R.E.M.E. in 
the Field,” Major-General Sir Bertram Rowcroft. 
5.30 p.m. 

Friday, —% 2nd.—Storey’s Gate, St. James’s Park, 
§8.W.1. “‘ Modern Cutting Tools and Machine Tool 
Design,” C. Eatough. 5.30 p.m. 

Tuesday, Jan. 6th.—AUTOMOBILE Division: Storey’s 
Gate, St.James’s Park, 8.W.1. Chairman’s Address, 
G. T. Smith-Clarke. 6 p.m. 

Friday, Jan. 9%th.—Storey’s Gate, St. James’s Park, 
8.W.1. “ The Design of Contra-Flow Heat Exchan- 
gers,”” Ernst Schmidt. 5.30 p.m. 


Institution of Post Office Electrical Engineers 

Tuesday, Jan. 6th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
“The Location of Faults in Lines and Cables,” 
A. C. Timmis. 5 p.m, 
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Institution of Production Engineers 
To-day, Dec. 19th.—Hattrax Grapvates: Technical 
College, Halifax. ‘* Precision Thread Rolling with 
Cylindrical Dies,” W. A. Hawkins. 7 p.m. 
Saturday, Jan. 3rd.—WoLvERHAMPTON GRADUATE 
Section: Visit to Messrs. Stewart and Lloyds, 
Bilston. 9.30 a.m. 


Monday, Jan. 5th.— YorxKsu1reE Section: Hotel Metro- 


pole, Leeds. ‘‘ Ball and Roller Bearings,” F. 
Hickling. 7 p.m. 

Wednesday, Jan. 7th—Preston Sercrion: Harris 
Institution, Corporation Street, Preston. ‘‘ Induc- 


tion Heating.”” Representative of Philips Lamps, 
Ltd. 7.15 p.m. 
Institution of the Rubber Industry 
Friday, Jan. 9%th.—Bell Hotel, Humbertsone Gate, 
Leicester. “ Libraries and the Hamdling of Tech- 
nical Information in the Rubber Industry,” G. A. 
Shires. 7.30 p.m. 


Institution of Structural Engineers 
Tuesday, Jan. 6th.—NoRTHERN CouNTrIes BRANCH: 
Cleveland Scientific and Technical Institute, Cor- 
ration Road, a “Recent Trends 
in Structural Welding.” 
Junior Institution of Engineers 
To-day, Dec. 19th.—Luton Technical College, Park 
uare, Luton. ‘The Engineers’ Task in the 
Elimination of the Uncongenial Job,” A. R. C. 
Smart. 7.30 p.m. 
Friday, Jan. 2nd.—39, Victoria Street, 8.W.1. 
Meeting: Films, 6.30 p.m. 
Royal Institution of Chartered Surveyors 
Monday, Jan. 5th.—12, Great George Street, 8.W.1. 
“The Evolution of a New Town,” Sir Thomas 
Bennett. 5.30 p.m. 
Stephenson Locomotive Society 
Saturday, Dec. 20th.—Geographical Society's Rooms, St. 
Mary’s Parsonage, Manchester, 3. “* Railway Photo- 
graphy,” W. M. Lees. 6.15 p.m. 
Women’s Engineering Society 
Tuesday, Jan. 6th—LONDON Brano#: 35, Grosvenor 
Place, 8.W.1. Twelfth Night Social. 7 p.m. 
Saturday, Jan. 10th.—MANCHESTER BraNcH: Visit to 
Fowlers (Calculators), Ltd. 2.30 p.m. 


Informal 





Launches and Trial Trips 


HELKA, cargo vessel; built by Burntisland 
Shipbuilding Company, Ltd., for Euxine Shipping 
Company, Ltd.; length 312ft, breadth 44ft 6in, 
depth 29ft lin; 3650 tons deadweight. Engines, 
superheated triple expansion, having cylinders 
194in, 32in and 56in bore by 39in stroke, supplied 
by Hall, Russell and Co., Ltd.; launch Sep- 
tember 27th. 





Personal and Business 


Dr. E. W. Smrru has been appointed a director 
of Submarine Cables, Ltd. 


Mr. E. 8. McCatuisTEr has been appointed to the 
electro-medical department of Philips Electrical, 
Ltd. 


Tue INstTITUTION OF HEATING AND VENTILATING 
ENGINEERS has changed its address to 75, Eaton 
Place, London, S.W.1. 


Mr. Rawson F. Stace has been appointed 
assistant managing director of Ketton Portland 
Cement Company, Ltd. 


ALFRED HERBERT, Ltd., announces the appoint- 
ment of Mr. P. A. Smith as service manager in 
succession to the late Mr. H. A. Drane. 


Mr. E. A. TuRRALL has been appointed works 
manager of the No. 1 factory of the Dunlop Rim 
and Wheel Company, Ltd., Foleshill, Coventry. 


Mr. F. H. E. Myers, M.I.E.E., has been appointed 
technical manager of Export and Technical Services 
—E.T:.S., Ltd., 118, Victoria Street, London, 8.W.1. 


Mr. E. Aron has been appointed managing 
director of E. H. Jones (Machine Tools), Ltd. Mr. 
E. J. M. Jones has become deputy managing 
director. 


Proctor BrotHers (WirEworgs), Ltd., informs 
us that, owing to a serious fire at its Cardiff works, 
it has taken new premises at Castle Works, 
Caerphilly. 

Lonpon TRANSPORT EXECUTIVE announces the 
following @ intments :—Mr. . F.  Sinelair, 
M.1.E.E., A.M.I. Mech. E., chief technical planning 
and supplies officer; and Mr. F. G. Maxwell, 
operating manager (railways). 

Mr. Harry Brompton, M.I.C.E., M.I. Struct. E., 
consulting civil engineer, informs us_ that his 
address is now 7, Hobart Place, Westminster, 
8.W.1. (telephone, Sloane 0716). ; 


THE CoLoniIAL OFFICE announces the following 
appointments :—Mr. L. F. Mulligan, executive 
engineer, Public Works Department, Gold Coast ; 
and Mr. P. A. Browne and Mr. P. Hanley, drainage 
and irrigation engineers, Malaya. 


Dec. 19, 1947 


Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanes, 


Industry listed below can be obtained from Hy. 

Stationery Office at the prices stated. 

No. of Post 
report Title tree 
8. d, 

FAT. 

324 .» « Thread, Sewing, Rayon, Zwir- 
nerei-und Nahfadenfabrik Rhe- 
nania A.G., Dulken, Rheinland | | 

412 .+» «++ Passenger Car and Truck Chassis 5 9 

607 +» «+ Polymers and Copolymers at I.G. 
Farben, Ludwigshafen, Supple- 
mental Report ... 2 2 

637 +» «+ Noris - Zuend - Licht, ‘Nurnberg : 
Flywheel Magnetos and Gene- 
ratorsfor Motor-Cycles_... | 

639 .» oe MWM_ Six-cylinder, 85 HP. 
Diesel and Two-cylinder, 25 H.P. 

Gas Engines. Suddeutsche 
SEMA, CRTs ans ach. ssp 200 | 

684 ... ... Daimler-Benz Diesel Engines, 
Wendlingen seh ia 

907 .. ss Review of Recent German De- 
velopments in Aluminium Re- 
fining ... 8 3 

948 «+ se Report Index on German Aero- 
nautical Research Documents... 1) 3 

967 «+ «+ Polymerisation of Acetylene to 
Cycloocotatetraene ... 12 4 

1045 The Mining and Refining ‘of 
Potash in the American and 
British ZonesofGermany... ... 3 2 

1061 The — of Ilmenite in Ger- 
many . see eee soe eee 5 OB 

B.1.0.8.: 


JAP/P.R./1571 Sulphur Resources of Japan oo 219 
Classified List No. 8 of consolidated list under sub- 
ject headings of all Reports on German and 
Japanese Industry — up to and includ- 


ing May 31, 1947 ... jug 
Classified List No. 9,5 une, ‘1947, supplement tothe 
above list at 0 3 


Technical Index, Alphabetical Subject ‘Index of 
— published up to and epeenersin July 27, 


Technical Index (Part 2), ‘August, Se tember and 
October, 1946, supplement to the above index... 1 7 
Technical Index (Part 3), November and Decem- 
ber, 1946, supplement to the aboveindex... ... 1 7 


C.1.0.8.: 


XXXITI-45 ... Gas Turbine Developments oe 1 9 
B.1.0.8.: 
1255 Research in the German Printing 
ERAUSETY nn, cee ane tre ote 8 
1264 Wagner Natural Circulation 
Boiler . ii leks los SE 
1394 The Hansa Muhle Continuous 
Solvent Extractor... ,a 
1486 The Construction and Testing of 
Welded Structures in Germany, 
with Particular Reference to 
Fatigue Testin ° 423 
1491 German Optical } fachine Tools... 9 3 
1505 The Production of High- Speed 
and other Special Alloy and 
Carbon Steels in ancuged and 
Austria oon 4 4 
1510 Counting Instruments in " Ger- 
MOAMY 2.0 wee |e we ate! ee WO 
regen 


646 eo.) Polyamide Films Manufactured by 
— ° br Kalle and Co., A.G., Wiesbaden | 7 

Catalysts for the Manufacture of 

Phthalic Anhydride and Aniline: 

1.G. Farbenindustrie, A.G., Lud- 


wigshafen ... . 2 2 
996 .. «2 The Commercial " Development 
and Manufacture of Synthetic 
HormonesinGermany _... 15 4 
1016 Miscellaneous Dyestuff Inter. 
mediates at I.G. Farbenindus- 
trie A.G., Leverkusen a 3 2 
1032 On Structure Irregularity in in the 
the Surface of Ionic Crystals ... 2 8 
B.1.0.8. 
JAP/P.R./69, Japanese Optical Instruments 
70, 72, 73, sed in Connection with Fire 
74,77&102 Control Weapons ‘ 2 8 
JAP/P.R./110 Aircraft Veneer Plywood, Lami- 
nated Wood and Adhesives... 1 ! 


JAP/P.R./829 Japanese Fuels and Lubricants, 

Miscellaneous Oil Technology 

and Refining Installations ae 8 
JAP/P.R./1446 Metallurgical Examination of o 

Type 91, Change 3, 18in Japa- 

nese Torpedo 9 2 
JAP/P.R./1507 Metallurgical Examination of 

Japanese “‘ Kasei-21” Aircraft 

Engine No. 2189... ... 42 

C.1.0.8.: 

XXXIII-69... Schott and Genossen of Jena: 
Optical Glass Manufacturing 
Peooeeees: 5. ove sed"! cae cee 14:90 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in @ form suitable for general r mesons 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical Pntelligence 
on both German and Japanese industry. 
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A Seven-Day Journal 


L.M.S. Generating Station Linked to 
Grid 


By an arrangement made between the 
L.M.S. Railway and the Central Electricity 
Board, the L.M.S. generating station at Stone- 
pridge Park, Wembley, will shortly be con- 
nected to the Grid. The interconnection, which 
is being effected by a cable link between Stone- 
pridge Park and the Willesden station of the 
London Power Company, will allow a mutual 
transfer of electricity to be made between the 
Company and the Board as circumstances may 
require. The L.M.S. will thus be able to use 
plant capacity not fully used during the 
part of the day which is off “ traffic peaks ” 
to augment the resources of the Grid and it 
will be able to obtain a supply from the Grid 
if any of its own generating plant is out of 
commission. The L.M.S. generating station 
at Stonebridge Park has, for over thirty years, 
supplied the whole of the electricity used for 
the electric train services from Euston and 
Broad Street to Watford and for the branch 
lines to Richmond and Croxley Green, also 
the current required for lighting Euston and 
St. Pancras stations and for most of the 
Company’s goods yards, &c., in the London 
area. The station originally generated current 
at non-standard frequency of 25 cycles per 
second. Just prior to the war it was decided 
to reconstruct the station to generate at the 
standard Grid frequency of 50 cycles per 
second and to modernise the power-house 
equipment, rebuild the substations and bring 
them under remote contro) from the generating 
station. This work is now well advanced and it 
is expected that the interconnection with the 
Central Electricity Board’s network will be 
completed by the end of the year. 


An Industrial Productivity Committee 


ANSWERING questions in the House of Com- 
mons on Thursday, December 18th, the Lord 
President of the Council, Mr. Herbert Morrison, 
announced that he had decided, after consul- 
tation with the Chancellor of the Exchequer, 
to supplement the work of the Advisory 
Council on Scientific Policy by setting up a 
new Committee on Industrial Productivity. 
The Committee’s terms of reference are ‘ to 
advise the Lord President of the Council and 
the Chancellor of the Exchequer on the form 
and scale of research effort in the natural and 
social sciences which will best assist an early 
increase in industrial productivity and further 
to advise on the manner in which the results 
of such research can best be applied.’’ Mr. 
Morrison stated that Sir Henry Tizard would be 
Chairman of the committee, the main work of 
which would be conducted through a number of 
panels which would be constituted from time 
to time to investigate and report on various 
aspects of the problem. In the first instance, 
the Lord President said, panels were being set 
up to deal with technology and operational 
research under the Chairmanship of Sir William 
Stanier, F.R.S., M.I.Mech.E., import substitu- 
tion under the Chairmanship of Professor 8S. 
Zuckerman, F.R.S., human factors affecting 
industrial productivity under the Chairman- 
ship of Sir George Schuster, and technical 
information services under the Chairmanship 
of Dr. Alexander King. It was recognised, the 
Lord President continued, that many of the 
questions to be considered were intimately 
connected with matters which were the daily 
business of industry both in the fields of tech- 
nological practice and of industrial relations, 
and he felt confident that the committee would 
work in collaboration with managements and 
trade unions. The chief practical aim was to 
ensure that full advantage was taken of the 
results of current scientific investigation and 
of lessons to be learned from the good work 
which was being done in many sections of 
British industry. Mr. Morrison said that 
i addition to those mentioned above, the 
following would serve on the committee : 
Sir Edward Appleton, F.R.S. and Sir Claude 


Gibb, F.R.S.,M.I.Mech.E.; one or more employ- 
ers to be chosen in consultation with the Federa- 
tion of British Industries and the British 
Employers Confederation; one or more trade 
union members, Mr. Hugh Weeks and Mr. 
Robert Hall, of the Economic Planning Board ; 
Mr. E. M. Nicholson, Secretary of the Lord 
President’s Office, and Mr. G. B. Blaker, 
Economic Affairs Office of the Treasury. 


Britain’s Industrial Achievements 


In the course of a speech made last week 
to the American Chamber of Commerce, Sir 
Frederick Bain, President of the Federation 
of British Industries, emphasised that it was 
superficial and false to say that because of 
the exhaustion of war Britain was played out 
and was industrially a back number. To think 
that, he said, involved the cardinal error of 
mistaking inevitable temporary difficulties for 
permanent deficiencies. Sir Frederick went 
on to support his statement by some examples 
of what British industry had achieved in recent 
months, citing the improved turn-round of 
wagons to relieve transport difficulties, the 
maintaining of steel output at a record level, 
the progress made by the motor-car and ship- 
building irfdustries, and also Britain’s steadily 
mounting coal production. As to exports, 
Sir Frederick commented that it would not be 
industry’s fault if the targets that had been 
agreed were not achieved. We were, he ob- 
served, now beginning to see the results of two 
years’ hard and difficult work, and he was 
satisfied that if we could get the food and 
materials, his prophecy that Britain would 
be paying its way in the world would be 
fulfilled in a shorter time than many of our 
friends imagined. Turning to the relations 
of industry with the Government, Sir Frederick 
said that during the past year the Federation 
of British Industries had not hesitated to give 
public expression to the views of industry and 
to press recommendations on the Government, 
many of which had been accepted. He empha- 
sised the question of co-operation not merely 
because of its intrinsic importance, but because 
he felt it was an example of the kind of spirit 
which should animate Western Europe to-day. 
The firmer the foundations which could be 
built for our economic life in this country, 
Sir Frederick concluded, the greater would be 
the assistance which we ourselves could give 
to our fellow Europeans in their task of recon- 
struction. To that end, he declared, we were 
determined to build for ourselves a strong and 
self-reliant economy. 


Coastwise Shipping 


THE annual meeting of the Coasting and 


Home Trade Tramp Section of the Chamber of 
Shipping of the United Kingdom was held in 
London on Thursday, December 18th, when 
Mr. W. J. Everard was re-elected chairman, 
and Mr. J. W. Duncan, vice-chairman. In his 
review of the year, the chairman made reference 
to the Transport Act, saying that the Section 
had be8n associated with the shipping industry 
as a whole in the action it had taken in relation 
to the proposals dealing with docks and their 
ancillary facilities. The measure of success 
achieved had been gratifying but a more direct 
concern was to ensure that, in the words of 
the Minister of Transport, “‘ the operation of 
the Transport Commission did not in any way 
undermine the strength or continuity of coast- 
wise shipping.” By the Act, Mr. Everard 
pointed out, the Minister of Transport was 
empowered to give the Transport Commission 
directions which in his opinion were necessary 
for securing that efficient coastal shipping ser- 
vices were maintained, and it was clearly of 
first importance, therefore, that there should 
be facilities enabling the Minister to call for 
informed advice. For this purpose, Mr. 
Everard continued, the Act provided for the 
establishment of a Coastal Shipping Advisory 
Committee, and the industry had been success- 
ful in securing amendments ensuring that it 


would be consulted automatically on major 
questions affecting coastal shipping, such as 
the adoption of any new rates structure for 
the railways and roads. It was felt on the 
whole, therefore, that the material provisions 
of the Act in relation to coastal shipping, were 
in principle sound, though much would depend 
on their interpretation in practice. Mr. Everard 
went on to express his belief that the public 
was now beginning to realise the service which 
this oldest form of transport provided to the 
national economy, saying that the flexible 
nature of the coasting and home trade tramp 
industry had emphasised during the war the 
inherent ability of small ships to be transferred 
from one trade to another, from coasting employ- 
ment to short sea employment, and from the 
near trades to the deep-sea trades. 


The London Transport Executive 


In our issue of December 12th we published 
some details of the manner in which the London 
Transport Executive will fulfil its functions 
when the British Transport Commission becomes 
responsible for the rail and road passenger 
services of London on January 1, 1948. The 
British Transport Commission has now published 
a short explanatory memorandum on the scheme 
for delegating its functions to the London 
Transport Executive. By this scheme, the 
Commission delegates to the London Transport 
Executive its responsibilities in relation. to the 
undertaking hitherto carried on by the London 
Passenger Transport Board. Provision is 
made to enable the Executive to exercise, 
in relation to those responsibilities, the statu- 
tory powers already possessed by the Board 
and any additional powers conferred on the 
British Transport Commission by Section 2 
of the Transport Act. As has been stated 
already, the Executive will be responsible for 
the day-to-day management of the under- 
taking, which will continue to be known as 
‘** London Transport,” whilst the British Trans- 
port Commission will retain control of policy and 
finance and its over-riding powers of direction. 


New Locomotives on the L.M.S. 


Two interesting ceremonies took place at 
Euston last week. On Wednesday, December 
17th, the new 4-6-2 steam locomotive, No. 
6256, was officially named “Sir William A. 
Stanier, F.R.S.” On Thursday, December 
18th, the new diesel-electric locomotive unit, 
No. 10,000, was introduced and made a demon- 
stration run to Watford and back. In naming 
the new steam locomotive Sir Robert Bur- 
rows, chairman of the London, Midland and 
Scottish Railway Company, said that it was 
the first ceremony he had attended where the 
engine was named after an individual, and 
never before had the L.M.S. had a better engine 
nor a better name connected with it. In pay- 
ing personal tribute to Sir William Stanier, 
Sir Robert said that by his own efforts he had 
reached the highest spheres of scientific achieve- 
ment, and that the debt owed to him by the 
L.M.S. was difficult to assess. During his 
term of office Sir William had reduced the 
number of locomotive types, simplified their 
design, and increased their availability. On 
Thursday afternoon, Sir Robert Burrows was 
accompanied by Sir George Nelson, chairman 
and managing director of the English Electric 
Company, Ltd., when he introduced the new 
diesel-electric unit, No. 10,000, which is 
described on another page. During this cere- 
mony it was pointed out that the new diesel- 
electric locomotive was the first of its size to 
run on British lines.. The fact that the idea 
of building such a locomotive was only conceived 
in April last, and the first unit is now running, 
is a tribute to British initiative and resourcé 
The design and the construction of the loco- 
motive is the result of a joint effortt by the 
L.M.S. and the English Electric Company, 
Ltd., and it is expected that this pooling of 
resources, and the data which will evolve fromthe 
trials, will assist still further in the export drive. 
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Survival of the Paddle Boat 


By G. W. TRIPP, 0O.B.E., F.C.G.I., M.I.C.E. 
No. Il—(Continued from page 570, December 19th) 


OLENT waters are favourite haunts of the 

paddler, and as has already been mention- 
ed, the Southern Railway has built modern 
vessels for their Ryde services. The last 
to be built was the “ Ryde” (Fig. 8), which 
left the yard of William Denny and Brothers 
in 1937, and has the following dimensions : 
length, 216ft; breadth, 29-1ft; depth, 
10ft; tonnage, 603 gross, 237 net. She is 
driven by triple-expansion engines with 
cylinders 16in, 25}in, and 4lin diameter, 
and a stroke of 63in, which give her a speed 


steamers. There were eleven of them before 
the war, three of which were usually stationed 
at Brighton, returning to Bristol at the end 
of the season. The only steamer built 
between the wars was “ Glen Gower,” which 
was built by the Ailsa Shipbuilding Company 
of Troon in 1922, her principal dimensions 
being: length, 235-1ft; breadth, 28-5ft ; 
depth, 9-1ft; tonnage, 553 gross, 215 net. 
Her compound engines were constructed by 
J. and G. Thomson, Ltd., of Glasgow, 
and has cylinders 26in and 55in diameter, 
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of 14} knots. She is in most respects simi- 
lar to “Sandown,” built three years pre- 


viously, both being notable advances on 


former steamers, in that they have spacious 
promenade decks extending the full length 
of the ship and entirely free from luggage, 
a bugbear in the older boats, for it is now 
slung through hatches to the main deck. 
A large deck shelter forward is provided 
for third-class passengers with liberal seat- 
ing accommodation. Astern is the first- 
class with well-equipped smoking room and 
bar as well as the deck shelter. On the main 
deck the crew’s quarters are in the extreme 
bows, then comes a third-class saloon 
with large windows, next engine-room 
and lavatories, and astern a first-class 
lounge and ladies’ room. The lower deck 
is devoted to dining saloons. 

The other principal route to the Island 
is that from Southampton to Cowes, 
operated by a private company. On this 
route two paddle steamers appeared during 
the period between the wars, ‘‘ Princess 
Elizabeth,” in 1927, and “‘ Gracie Fields,” 
in 1936, both excellent little packets, but 
with no outstanding features. The last- 
named was lost during the evacuation opera- 
tions near Dunkirk. The other paddle 
boats are definitely veterans, but the com- 
pany has the distinction of running the 
only paddle cargo boat at present in regular 
work. 

Whereas in years gone by the Clyde 
passenger traffic was carried both by rail- 
way and privately-owned steamers, it is now 
entirely in the control of the railways, but on 
the Bristol Channel the situation is reversed, 
for after years of active competition between 
private owners and the railways, the sailings 
are now entirely in the hands of P. and A. 
Campbell, who have for many years main- 
tained a fleet of smart and well-found paddle 


ISLE OF WIGHT STEAMER ‘* 


RYDE"’ 


with a stroke of 54in. In general she was 
similar to the standard type of this fleet. 
The war toll was exceptionally heavy, 
five were lost, and it was found possible only 
to recondition four of the eleven, but fortu- 
nately “Glen Gower” and “Glen Usk,” 
their two most modern vessels, were among 
the number. This company has shown its 
faith in the paddler by building two new 
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11ft; tonnage, 961 gross, 386 net. She jg 
driven by triple-expansion engines—the 
first steamer in the fleet to be so driven— 
with cylinders 27in, 42in and 66in diameter 
and a stroke of 66in, and ih.p. of 2000, 
Steam is supplied by a double-ended Scotch 
boiler, 15ft diameter and 18ft 6in long, at 
a pressure of 180 Ib per square inch, and 
her paddle wheels are 14ft 8in in diameter. 
This combination imparts to the vessel g 
speed of 17 knots when fully loaded, or 18} 
knots light. As regards auxiliary equipment, 
she is fitted with combined hand and steam 
steering gear, which was furnished by Thomas 
Reid and Sons (Paisley), Ltd.; the engine 
has cylinders 5}in diameter by 5}in stroke, 
and is controlled from the bridge by tele. 
motor. The electric lighting 30kW generat. 
ing set was supplied by W. H. Allen, Sons 
and Co., Ltd., of Bedford, and includes 
flood lighting to facilitate embarkation at 
piers. A small oil engine 8kW set has 
also been provided for emergency use as 
well as for when the steamer is in port. 
There are six double-ended life-boats, each 
23ft long, 7ft 6in broad, and 3ft deep, 
one being a motor boat. The boiler is 
arranged for oil fuel and works under forced 
draught, air being provided by two Howden 
steam-driven fans. The oil-fuel equipment 
works on the pressure jet system and was 
installed by Clyde Fuel Systems, Ltd, 
Glasgow. Among other special features 
may be mentioned that she is the first of the 
company’s steamers to be fitted with main. 
mast, and to have a cruiser stern, while 
on the promenade deck two large sun 
lounges afford protection for inclement 
weather and afford good visibility as they 
have large windows. She has camouflaged 
paddle boxes similar to those now standard 
on the Caledonian vessels. The saloon 
accommodation is very well furnished and 
the dining saloon, seating 80, is on the main 
deck aft, while forward is a comfortable 
lounge and on the lower deck will be found 
a smoking room and bar, another bar 
being situated on the promenade deck. 
She can carry 866 persons on a Steam II 
certificate, 1014 on a steam ITI, and 1207 
on a Steam IV, each including the crew of 
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steamers which are not only larger than 
their predecessors, but incorporate many new 
features. 

* Bristol Queen” (Fig. 9) was the first 
to appear in service, being completed in 
September, 1946. She was built by Charles 
Hill and Sons, Ltd., of Bristol, and engined 
by Rankin and Blackmore, Ltd., Greenock. 
Her principal dimensions are as follows : 
length, 244ft 8in between perpendiculars, 
257ft 6in overall; breadth, 31ft (over 
paddle boxes 59ft 2in); depth, moulded, 


41. It is of interest to mention that a model 
was made and run in the National Tank 
at Teddington to determine, among other 
things, the best possible lines. 

The year 1947 saw the completion of 
“ Cardiff Queen ”’ (Fig. 10), a vessel built on 
lines very similar but slightly smaller than 
her sister, as the following dimensions will 
show: length, 238ft 6in between perpel- 
diculars, 248ft overall; breadth, moulded, 
30ft; depth, moulded, 10ft 6in; load 
draught, 6ft llin; her displacement 1 
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g20 tons, compared with 864 of her sister. 
She was built and engined by the Fairfield 
Shipbuilding and Engineering Company, of 
Govan. Her engines are triple expansion 
steam supplied by a double-ended oil- 
fred Scotch boiler working at a pres- 
sure Of 180 lb per square inch. Uptakes 
from the boiler are led separately to the 
two funnels. Steam capstans of the latest 
type are installed, both forward and aft, 
and the steering gear is of the electro- 
hydraulic two-cylinder type, operated by 
telemotor gear from the bridge or by 
hand gear on the quarter deck. There 
isaccommodation for about 1200 passengers 
and crew on three decks, while on the after 
deck lounge there is another deck available 
for deck chairs. The promenade deck 
extends the full length of the ship and 
on these are two special deck lounges, 
as are also the ticket office, captain’s cabin 
and wireless room. The deck lounges are 
fitted with settees and large glass windows, 
affording excellent observation, and from 
them the main stairways lead to the public 
rooms on the main and lower decks. The 
dining saloon, which has seating accommo- 
dation for 74, is well equipped and situated 
on the main deck aft, while forward is 
a large saloon, with lavatories amidships 
in the sponsons. There is a commodious 
ladies’ room near the dining saloon and in 
the fore saloon two buffets are arranged, 
which can provide a quick and efficient 
service to passengers requiring light refresh- 
ment. On the lower deck there is a smoke 
room, with walls panelled in oak and fur- 
nished with settees, tables and tub chairs, 
and a well-equipped bar, while also on 
this deck will be found the quarters for 
officers and crew. The company’s aim has 
been to make all the public saloons as bright 
as possible, and this is emphasised by the 
electric lighting system and the lino tiles 
on the floor being designed to harmonise 
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the experiment with Voith-Schneider pro- 
pellers. ‘‘ Farringford,”’ another Denny pro- 
duct, is a double-ender, with two oil-elec- 
tric sets, which drive the paddle wheels 
through chain reduction gear. She is in- 
tended to carry 320 passengers and 32 cars, 
or without cars, 800 passengers. She is 
178ft long and has a draught of 6ft. Her 
designed speed is 103 knots. 

No article of this nature would be com- 
plete without reference to the stern-wheeler, 
which has held its own for shallow draught 
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between perpendiculars, 130ft; breadth, 
moulded, 34ft; depth, moulded, 5ft 6in. 
The distance between the main deck and 
upper deck is 9ft, and that of the roof from 
the upper deck is 9ft 7}in in the centre and 
7ft at the sides. In the bows is fitted an 
18in carbon arc searchlight, with slewing 
and elevating gear controlled from the 
steering position. The vessel has a stumpy 
funnel, fitted with air whistle and containing 
a hot water tank. 

Some interesting stern-wheel steamers 


@ 
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river work for so many years. A good 
example is to be found in the craft recently 
built by William Denny and Sons for the 
Irrawaddy Flotilla Company, and known 
as a quarter-wheeler. This vessel (Fig. 11) is 
built of mild steel and is fitted with a spoon 
bow run into a parallel midship body, 
with flat bottom, 12in radius bilge and 
vertical sides. The bottom, clear of the 
tongue piece aft, is cut up port and star- 
board from a distance of approximately 
14ft from the aft perpendicular to give a 
good flow of water to the wheels. The tongue 
piece aft has a normal bilge radius gradually 
reducing to zero at the entry into the main 
hull and the bottom of the tongue piece 
is cut up 14ft from the extreme after end, 
this being paralleled to the main hull cut up 
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with the general scheme of each room. In 
addition to the natural ventilation, a mecha- 
nical system is installed to cover all the 
public saloons, officers’ and crews’ quarters, 
while steam heating is supplied throughout 
the vessel. It will be noticed that the camou- 
flaged type of paddle box is also found on 
“Cardiff Queen.” These two new paddle 
boats, the first to be oil fired in this fleet, 
should form a welcome addition to the amen- 
ities of the Bristol Channel. 

_ Of an entirely different type but one that 
is of great interest is the new car ferry for 
the Lymington and Yarmouth route of 
the Southern Railway, and once more the 
paddle wheel comes back into favour after 





forward of the wheels. The wheels are 
protected by sponsons at both sides and at 
the after end. The upper deck extends the 
full length of the vessel and a roof of gal- 
vanised iron sheeting covers it all. Accom- 
modation for first and second-class passen- 
gers is arranged in a house at the forward 
end of the upper deck, while the crew’s 
quarters are on the main deck. The main 
machinery incorporates a single oil engine 
driving the quarter wheels through a 
fore and aft shaft in a shaft tunnel and 
worm gearing. The Crossley engine, of 
400 b.h.p., gives the vessel a speed 
of 11 miles per hour in service. The prin- 
cipal dimensions are as follows: length 





are being built by John I. Thornycroft and 
Co., for the Admiralty, these being of two 
different sizes, the dimensions of the larger 
being: length, 100ft; breadth, 21ft; 
depth, 4ft 2in, and draught, 2ft 3in. The 
10ft 4in diameter stern wheels are driven 
by engines having cylinders 10}in and 18in 
diameter, with a stroke of 48in. The smaller. 
steamers are 86ft Sin long by 19ft broad and 
have a depth of 3ft 6in and a draught of 
1ft 9in, the engines being of the same dimen- 
sions as on the larger vessels. Both have a 
speed of 10 miles per hour. About half of 
them are fitted with water-tube boilers, 
and the remainder with locomotive type 
boilers, the pressure in each being 180 ib 
per square inch. 

From the foregoing survey it will be seen 
that the paddle boat is by no means a thing 
of the past. It is a far cry from the old 
flush-deckers, and raised quarter deck boats 
to the present-day saloon steamers, with 
shelter decks and other refinements ; indeed, 
it is hard to see what more can be done to 
improve the present-day vessel. 

The writer’s thanks are due to Capt. 
Perry, Marine Superintendent of the Scot- 
tish area of the L.N.E.R., Mr. R. P. Biddle, 
C.B.E., of the Southern Railway, and the 
various shipbuilding companies whose pro- 
ducts have been described. 
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Electric Power in 
Switzerland 


AccorDING to the annual report of the 
Association Suisse pour l’Aménagement des 
Eaux, three hydro-electric plants were com- 
pleted in 1946 with an overall power of 9800 
kW and an annual output of 30-4 million kWh. 
Ten power stations are now under erection ; 
five of them will be completed by the end of 
1947, three by the end of 1948, and two one 
year after. The overall capacity of these ten 
power stations when completed will amount 
to 253,600kW, with an average yearly output 
(winter and summer) of 1026-5 million kWh. 
The cost of these plants represents a total of 
319 million Swiss francs (about £19 million). 
To meet the growing requirements, both of 
industrial and domestic users, an extensive 
scheme for the increase of electricity supply 
has been prepared. According to this plan, 
Swiss power stations will be able to produce, 
by October 1, 1953, 12,797 million kWh 
annually. Owing to an exceptional drought 
during the summer, restrictions in electricity 
supply will be in force this winter. 
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A 150-Ton Universal Structure 
Testing Machine 


N recent years stress/strain analysis has 
assumed considerable importance, and 
physical testing has been widely adopted to 
supplement calculation in design. To this 
end the tendency in industry has been towards 
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testing full-sized specimens rather than scale 
models, arid a need has arisen for machines to 
meet the special requirements involved when 
testing large structural specimens. In such 
machines provision must be made for the use 
of strain gauges, and the full accessibility to 
the specimens is of importance. When testing 
long structural specimens a further problem 
introduced is that of side thrust due to eccentric 
loading or the collapse of a specimen under 
load. In designing the machine it is essential 
that this side thrust, which could adversely 
affect indication, shall be eliminated. 

It is of interest to note that a machine to 
meet all the special requirements of large 
structure testing has been designed and 
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built by W. and T. Avery, Ltd., of Birmingham, 
for Short Brothers and Harland, Ltd. It isa 
universal self-indicating type machine designed 
for tension, compression and transverse tests of 
up to 150 tons on fabricated structures. In 
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GENERAL ARRANGEMENT OF TESTING MACHINE 


this machine specimens up to 9ft 9in long 
can be accommodated for tension tests and 
up to 15ft for compression tests. It can also 
be arranged for carrying out transverse 
tests on specimens up to 7ft span. 

In principle this machine follows fairly closely 
normal Avery practice in universal testing 
machine design, but many special features 
have had to be introduced to meet conditions 
of operation. Basically, the machine consists 
of a tension testing unit ; a compression testing 
unit, which can be adapted simply and quickly 
for transverse testing; and a dynamometer 


and indicator cabinet usable with either unit 
at will. Hydraulic power, with oil as the work- 
ing fluid, is used for applying loads, and, in 
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combination with levers and a pendulum anq 
dial mechanism, for load measurement. The 
general lay-out of the machine is shown in the 
drawing we reproduce below. 

The decision to use separate units for tension 
and compression was taken because of the 
lengths of the specimens. Normal practiog 
is to accommodate the tension specimens blow, 
and the compression specimens above, a central 
moving crosshead, which applies the !oads, 
Such an arrangement in the present instance 
would have been impracticable in view 0! the 
overall height required. The fact that the two 
separate units are used also makes it posible 
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SIDE VIEW WITH 
TENSION UNIT OMITTED. R 


for setting of one unit to proceed while a test 
is in progress on the other. 


TENSION UNIT 


The hydraulic cylinder on the tension unit, 
illustrated herewith, is mounted at the top of 
four steel columns carried by a cast iron base. 
A feature of the cylinder is that it is without 
packing of any kind. It was decided that the 
friction of any normal form of hydraulic packing 
would introduce errors in the load measure- 
ment, and the cylinder and ram were therefore 
machined to close limits for a sufficient length 
to form an effective seal. The ram, which has 
a stroke of 20in, works vertically upwards, 
and carries, by a ball seating, a crosshead from 
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which is suspended the actual straining cross- 
jead. Recoil in the machine when the specimen 
is damped 


breaks by the suction of the 


TENSION UNIT 


hydraulic medium, the straining crosshead 
and moving parts being connected to the ram 
by a central recoil bolt. A wooden recoil 
block beneath the cylinder crosshead accounts 
for recoil when a specimen breaks with the 
ram at its full extension. 

Adjustment for varying lengths of specimen 
between the limits of 9in and 9ft 9in is provided 
by making the lower crosshead movable. 
This crosshead is guided by the four main 
columns carrying the hydraulic cylinder, and 
it can be locked to the columns at intervals 
of 12in by means of detachable shear collars 
which engage in grooves in the columns. When 
setting the machine the crosshead is raised or 
lowered by means of a standard 2-ton pulley 
block, which can be attached to the upper 
crosshead for the purpose. Each crosshead 
is provided with pin-type shackles capable of 
carrying the full load of 150 tons, and provision 
is made for using bayonet-type holders under 
certain circumstances. The clearance between 
the columns is 3ft 24in by 2ft 8}in, which allows 
not only for a large specimen, but also gives 
full access to it for observation purposes. 





CoMPRESSION UNIT 

The liydraulic cylinder on the compression 
unit, also illustrated, is identical with that used 
for the tension unit, but is mounted in the base 
and has special provision for overcoming the 
effect of side thrust. It is carried on a ball 
seating and between the ram and the lower 
compression platen is a further spherical seating. 
The lower compression platen—shown here- 
with—is guided by a heavy cross-braced frame 
and roller bearings working between the four 
fabricated and machined steel columns, which 
carry the top compression platen. The lower 


compression platen incorporates means © of 


adjustment, in any plane, to within } deg. of 
tilt to compensate for possible lack of squareness 
machined 


in the clamping flanges of the 
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specimen. This means of adjustment obviates 
any necessity to use packing or shims with a 
specimen. Between the platens can _ be 


seen three 50-ton proving rings which were 
used in calibrating the machine. 
The heavy box-form columns 


are de- 





COMPRESSION UNIT PLATENS AND 
PROVING RINGS 


signed to give lateral stiffness, and this, in 
combination with the double spherical seating 
of the hydraulic cylinder and lower compression 
platen, minimises errors in load measurement 
which would otherwise be caused by eccentric 
loading of specimens. 





The movable top compression 
the machine makes it possible to accommodate 
specimens from 12in to 15ft in length. 


platen of 


It is 
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guided between the supporting columns, to 
which it is locked at the height required, by 
four shear pins which engage holes bored at 
intervals of 12in in the columns. These shear 
pins are screwed in the platen side plates on 
coarse-pitch threads, and they can be quickly 
and easily inserted or withdrawn by means of 
hand wheels when it is required to alter the 
platen setting. To raise and lower the platen 
a push-button-controlled 1 h.p. geared motor 
driving a winding drum at the top of the 
machine is used. A group of push buttons at 


- floor level is used to control the winch motor, 


and through them the platen can be raised and 
lowered and inched up or down to locate the 
shear pins in line with the holes in the columns. 
Limit switches are fitted to the upper and lower 
limits of travel of the platen, and there is an 
electrical interlock on each of the shear pins 
which prevents operation of the hoisting motor 
unless all four pins are fully disengaged. 

Both platens are 3ft square, and in them 
are tapped holes to accommodate clamping 
plates, presser feet, or other fixtures, according 
to the requirements of the specimen to be 
tested. The clearance between the columns is 
3ft 3in by 2ft Yin. 

An observer’s platform arranged round the 
outside of the supporting pillars of the com- 
pression unit permits free movement all round 
the unit on test. It can be moved over the 
entire height of the machine and is counter- 
balanced by means of wire ropes passing over 
pulleys at the tops of the columns and carrying 
cast iron balance weights. The platform can 
be lifted by hand to the height required, and 
when in position is locked by four plungers 
controlled by a single hand lever. 
plungers engage holes at 12in intervals in the 
sides of the columns, and they enable the 
platform to be adjusted by 12in increments 
over the whole length of the longest specimen. 
The platform carries a duplicate push-button 


These 
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station for controlling the setting movement 
of the top compression platen. 

For transverse tests the compression unit 
is used together with a transportable transverse 
beam, which is bolted to the lower compression 
platen, and a suitable presser foot mounted on 
the top platen. To permit ease of handling the 





TRANSVERSE BEAM iN 


transverse beam is fitted with two fixed wheels 
and a detachable “ tuglift.”” To allow the beam 
to be wheeled into position on the machine, steel 
bridges are provided to span the gaps between 
the two sides of the lower compression platen 
and the edges of the foundation pit. On the 
transverse beam are bending dogs, 8in wide, 
adjustable along slides to give a maximum 
span of 7ft. 


Inpicatinc Unir anpD Hypravutic Pump 


Between the two straining units the indicating 
unit is mounted at floor level, and a hydraulic 
pump and an oil reservoir are set in the founda- 
tion pit. The hydraulic pump is of the high- 





INDICATING AND CONTROL UNIT 


speed, high-pressure, multiple-plunger type, 
motor driven through vee belts and totally 
enclosed in the oil tank. This pump gives a 
maximum straining speed under load of 4in 
per minute. For quick setting purposes, a low- 
pressure, large-delivery pump is also incorpo- 
rated in the pumping unit, and this pump motor 
enables the rams to be moved at a maximum 
speed of 18in per minute. The 5 h.p. pump 
is controlled by stop and start push buttons from 
the front of the indicating cabinet. Another 


POSITION 
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lever mounted on the front of the cabinet 
controls a two-position valve directing the 
passage of oil to either of the two strain- 
ing units at will, A hydraulic interlock 
prevents the change from one unit to the other 
being made while either is in operation. 

For the measurement and indication of 
loads a heavy pendu- 
lum and dial indicator 
are used. Connected 
to the pendulum unit 
by means of levers is 
a small proportional 
hydraulic ram, mounted 
ina cylinder which is 
in communication with 
whichever straining 
cylinder is in use. A 
predetermined propor- 
tion of the load in the 
straining cylinder is thus 
transferred by means of 
the proportional ram 
and levers to the pend- 
ulum mechanism which 
counterbalances it and 
indicates the actual load 
on a ciretlar chart. 
The proportional ram 
cylinder is provided 
with a liner, which, in 
order to maintain an Oil film and to minimise 
friction, is continuously rotated by worm drive 
from a fractional horsepower motor, controlled 
by the same starter gear as the main hydraulic 
pump motor. 

The machine has four load ranges, selection 
being by means of a capacity change wheel on 
the front of the cabinet. Operation of this 
wheel alters the leverage from the proportional 
ram to the pendulum mechanism, and simul- 
taneously brings into view the appropriate 
load figures on a circular chart. Only one set 
of figures is visible at any one time, all others 
being concealed. Any one of the following 
load ranges can be selected :—0 to 150 tons in 
increments of 0-5 ton, 0 to 75 tons in increments 
of 0-2 ton, 0 to 30 tons in increments of 0-1 ton, 
0 to 15 tons in increments of 0-05 ton. 

Two indicating charts, having reading line 
diameters of 23in and 2lin respectively, are 
arranged in the same plane as the indicating 
pointer, giving edge-to-edge indication to 
eliminate parallax. A hand reset maximum 
load pointer is mounted concentrically with the 
load-indicating pointer, and provision is made 
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for balancing the weight of a specimen and 
any fittings which may be used with it. ‘(his 
balancing arrangement is controlled from out. 
side the cabinet by means of a thumbse Tew, 
and operates by setting the load indic ator 
back to zerc after the specimen has been j!aced 
in position. 

In all capacity ranges overloading is pre. 
vented by overload trip gear. Immediately 
the load-indicating pointer passes beyond the 
point on the chart representing maximum load, 
a mercury switch on the rack driving the pointer 
operates, and opens the hydraulic pump motor 
circuit. No resetting is necessary after the 
overload trip gear has operated ; as soon as the 
pointer passes below the trip. point, the switch 
closes. 

In addition to the capacity change whee! 
and quick-setting lever, the cabinet also incor. 
porates a loading control valve, and three needle 
type valves. The whole operation of the 
machine, once the specimen is in position, is 
thus controlled from one central point. ‘The 
loading valve, which is of the piston type, 
has three positions, “load,” ‘ sustain load ” 
and “unload.” Each of these movements is 
controlled by one of the needle valves, the 
oil passing through the appropriate one 
according to the position of the loading valve 
lever. 

The needle valves are specially designed to 
give a constant rate of flow of oil regardless 
of change of pressure or variation in pump 
delivery. Surplus oil is by-passed at a pressure 
only slightly above working pressure, in order 
to minimise oil heating. The needle valves 
controlling loading and unloading are each 
provided with a back-geared graduated dial, 
which enables a setting, once it has been deter. 
mined, to be repeated as often as desired. ‘lhe 
load can be maintained by setting the contro! 
lever to the “ sustain ”’ position, when the oil 
is trapped in the cylinder, and any loss due to 
leakage is made up by the setting of the sustain. 
ing needle valve. Any of the needle valves 
can be preset as required, and need not be 
adjusted when changing from loading to 
unloading. Only one needle valve is in opera- 
tion at a time, the position of the loading valve 
control lever clearly showing which one is in use. 
Fabrication has been very widely adopted 
in the construction of this machine, and, as 
can be seen from the photographs we repro- 
duce, the supporting pillars and the base of 
the compression unit are particularly fine 
examples of welded assembly. 


L.M.S. Main Line Diesel-Electric 


Locomotive 


if was announced in March last that the 
London Midland and Scottish Railway Com- 
pany proposed to introduce diesel- electric 
traction to its main line passenger and freight 
services. The company entered into an agree- 
ment with the English Electric Company, 
Ltd., to design and build an experimental main 
line diesel-electric locomotive. The design 
of the locomotive was to be the responsibility 
of Mr. H. G. Ivatt, the chief mechanical engi- 
neer of the L.M.S., and the English Electric 
Company was to be responsible for the engine 
and electrical equipment. 

In order that the new locomotive could be 
tried out in a wide range of traffic duties, 
the design decided upon provided for two 
identical units, each having a diesel engine of 
1600 h.p. Each unit was to have a driving 
cab at both ends so that it could operate as a 
separate locomotive, while, coupled together, 
the two units formed a complete locomotive of 
3200 h.p., controllable from one end by a single 
engine crew. 

The first unit of the new locomotive has now 
been completed and after preliminary trials, 
will go imto regular fast passenger service 


between Derby and St. Pancras, and later 
between Manchester and St. Pancras. When 


the second unit is completed it is intended to 
couple the two units together for express 
passenger service on the Euston-Glasgow main 
line. As opportunity offers, the company 
proposes to undertake trials with the separate 
units on fitted freight working. 

We are able to reproduce some photographs 
of the first ‘of the diesel-electric units, which 
has been numbered 10,000. The second unit 
will be numbered 10,001. 

The principal particulars of the two loco- 
mctive units are as follows :— 

Type = ; . eee ers O-6-6-0 

Diesel engine ‘type. 16 s.v.t. English 

Electric Co. 

Continuous rating isch, <he, e, aah 

No. of cylinders .. vik te 

Dimensions of cylinder rs... «.. 10in bore by 12m 
stroke 

750 r.p.m. 

41,400 Ib 

15.000 1b 

61 ft 2in 

121 tons 10 ewt 

815 gallons 

85 gallons 


Maximum engine revolutions 
Tractive effort (maximum) 
Tractive effort (continuous rat ing) 
Length over buffers 
Estimated weight in w orking order 
Engine fuel capacity, main tank.. 
Engine fuel capacity, service tank 
Carriage warming boiler fuel tank 
capacit) y . 
Carriage warming boiler water tank 
capacity... 5 gallons 
In each unit the ‘ionigitundingat frame members 


are fabricated from ‘‘1” sections, suitable 


130 gallons 


i) 
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cross Stretchers brace the frame and form sup- 
ports for the engine and other equipment. 
standard side buffers and drawgear ate fitted 
at each end of the locomotive. Corridor con- 
nections are provided, so that when two loco- 
motives are coupled together and working as 
one unit, access can be obtained throughout 
the two locomotives and train as necessary. 
By means of an adaptor, the corridor connec- 
tion on the locomotive can be coupled to 
that of a standard coach. 

A sealing plate running the full length of 
the locomotive prevents oil or water dropping 
on to the bogies and equipment below the 
platform. An aluminium floor plate forms 
a gangway for walking through the various 
compartments of the locomotive from one 
driver’s cab to the other. 

The body, sides and roof together with the 
nose ends, form one assembly, which is sup- 
ported on two pivots placed at each bulk- 
head behind the driving compartments. The 
frame is thus free to deflect without stressing 
any of the superstructure. The body, including 
driver’s compartments and roof, is sprayed 
with asbestos on the inside, to reduce noise 
and for insulation purposes. ‘The roof is pro- 
vided with hinged doors so that the engine 
cylinder covers and pistons, &c., may be with- 
drawn for examination when required. 

THE Main ENGINE Unir 

The engine and main and auxiliary genera- 
tors form one unit, which is mounted on three- 
point bearings resting on rubber pads. sup- 
ported on cross stretchers in the main frame. 
Auxiliary spring supports are also provided 
to assist in carrying the weight of the generator. 

The engine is a sixteen-cylinder vee-type 
four-cycle, turbo-charged unit. having a twelve 
hour B.S.1. rating of 1600 b.h.p. at 750 r.p.m. 
It has been specially designed and developed 
for rail traction service and the governing and 
control gear has been arranged to facilitate 
complete remote control. 

The engine has aluminium alloy pistons 
with open type combustion chambers formed 
in the crowns. Wet cylinder liners of special 
cast iron and separate cylinder heads are 
fitted to the engine. Each cylinder head has 
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roller chain, arranged in an extension of the 
crank case casting. 

The bed-plate is a single casting of special 
iron and incorporates the lubricating oil sump 
and transverse webs forming housings for the 
nine main bearings. An extension at the fly- 
wheel end of the bed-plate forms a facing to 
which the generator body is bolted and regis- 
tered. 

Kach crank pin accommodates two big end 
bearings, arranged side-by-side and consisting 
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up in the engine lubricating system by means of 
a motor-driven priming pump. An _ over- 
speed trip is fitted which automatically stops 
the engine if a predetermined speed is exceeded. 
The turbo-charger air delivery pressures oper- 
ate a fuel-limiting device, which automatically 
reduces the maximum power which can be 
developed by the engine if the pressure falls 
owing to a turbo-charger failure. 

Combustion air for the engine is drawn in 
through four sets of louvres and filters placed 


* 





MOTOR 


of white metal-lined bronze sleeves, which 
are retained by the connecting-rod cap and 
four alloy steel connecting-rod bolts. 

A vibration damper is fitted to the free 
end of the crankshaft, and a drive is taken 
from this point for the lubricating oil, water, 
and fuel transfer pumps. Two water pumps 
are employed, one serving each bank of cylin- 
ders. One of two lubricating oil pumps 
draws oil from the engine sump and circulates 
it through the oil radiator ; the second pump 
draws oil from the radiator circuit and delivers 
it, via filters, to the crankshaft main bearings. 
Lubricating oil is also pressure fed to the cam- 
shaft bearings, camshaft drive, and pump 





DIESEL ELECTRIC LOCOMOTIVE 


one inlet and one exhaust valve, together with 
a centrally placed fuel injector. The valves 
seat on inserts of special iron alloy and are 
operated by means of rocking levers and short 
push rods. Individual fuel pumps are fitted. 
which, together with the valves, are operated 
through roller followers from two high-level 
camshafts arranged in outboard fashion along 
each bank of cylinders. 

The cylinder jackets and crank case are of 
monobloe construction and consist of two 
high-grade iron castings, joined transversely. 
The camshaft compartments are formed in 
the upper portion of this member and the top 
surfaces, to which the cylinder heads are 
secured, also accommodate the cam followers 
and fuel pipes. The cams have hardened pro- 
files and are separately attached to the cam- 
shaft, which is built up in relatively short 
lengths, to facilitate its removal. The cam- 
shafts are driven from the fly-wheel end of the 
engine by means of spur gearing and a triplex 





No. 


10,000 


drives. ‘The valve gear is lubricated ai reduced 
pressure from the main engine system. 

The engine governor is mounted at the fly- 
wheel end of the engine and is driven from one 
of the camshafts. It regulates the fuel pumps 
by means of a servo piston operated from the 
lubricating oil system, and automatically 
stops the engine in the event of a failure in the 
lubricating system. ‘This governor controls 
the engine at all speeds. 

Four exhaust-gas turbo-chargers, of British 
Brown-Boveri manufacture, are fitted, each 
serving four cylinders. The exhaust manifolds 
are accommodated between the banks of cylin- 
ders and are effectively lagged and screened. 
The turbo-chargers have self-contained auto- 
matic lubricating systems, which are entirely 
independent of the engine system. 

The engine is started by motoring the main 
generator from batteries, and the connections 
are so arranged that the electrical circuit can- 
not be completed until pressure has been built 


BOGIE 


in the body sides and coupled to air trunking 
leading direct to the superchargers. Radiators 
in each body side consist of headers and oil 
and water cooling elements. The radiator 
fan in an opening of the roof on the centre 


line of the engine draws air through the 
elements and fan ducting and exhausts it 


through a grille in the roof. Thermostatic 
control is incorporated on the water side of 
the radiator. Shutters on the outside of the 
radiators can be adjusted in order to control 
temperature in the oil and water circuits. 

The main fuel tanks are placed across the 
locomotive next to the radiator. The service 
tank is fabricated into the structure above the 
main tank. Filling points to water and fuel 
tanks are provided on the locomotive at plat- 
form level for normal use, and emergency fillers 
are fitted in the locomotive roof. 

A bulkhead with air-tight doors at one 
end of the engine-room provides a clean air 
compartment in which is housed the main 
electrical equipment cubicle. The generators 
also project into this compartment, from which 
they draw their air supply. Air for this com- 
partment is taken from outside the locomotive 
through filters mounted on the body side. 
This air is discharged into the engine-room, 
from which it passes out to atmosphere via 
louvres in the roof and sides. 


ELECTRICAL EQUIPMENT 

The power equipment of each unit may be 
divided into four main groups :— 

(a) Power unit, comprising diesel engine and 
the main generator. 

(b) Traction motors, with gears and gear- 
cases. 

(c) Control equipment. 

(d) Auxiliary apparatus. 

Power from the main generator is trans- 
mitted to the road wheels by means of six 
axle-hung nose-suspended traction motors, 
driving through single-reduction spur gearing. 
These motors are connected in three parallel 
groups, each group consisting of two motors 
permanently connected in series. The main 
generator is a single bearing machine directly 
coupled to the engine crankshaft. It is of the 
direct-current self-ventilated type, provided 
with two separately excited field windings, 
and a series decompounding winding which 
is also used when the generator is motored 
from the battery for engine-starting purposes. 

The traction motors are  direct-current, 
series-wound, reversible, force-ventilated, ma- 
chines. Armature bearings of the roller type 
are arranged for grease lubrication. The nose- 
suspension bearings are of the sleeve type, 
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arranged for oil lubrication. ‘The traction 
pinions are of nickel-steel, case-hardened and 
ground and the gear wheels are of carbon- 
chrome steel. 

With the exception of the master controller, 
which is mounted in each cab, the control 
equipment, consisting of electro-magnetic and 
electro-pneumatic contactors, relays and rever- 
ser, is mounted in a single, dust-tight main 
control frame in the generator compartment. 





MAIN FRAME OF DIESEL ELECTRIC 


The master controller includes the main ccntrol 
handle, the reverser lever, and the master 
switch for starting and stopping the engine. 
After having been set, the master switch and 
reverser are then left untouched and _ the 
driver has full control of the locomotive’s 
speed and power in a single main control 
handle. Driving instruments are provided in 
each cab and a set of instruments in the engine- 
room and equipment compartment enables 
the condition of the engine and electrical cir- 
cuits to be checked at any time. 

The auxiliary equipment consists of an 
auxiliary generator, two traction motor blowers, 
and the radiator fan motor. This auxiliary 
generator is overhung on the main generator, 
and supplies current for the control circuits, 
for battery charging, for operating the motor- 
driven compressors, exhausters and traction 
motor blowers, and for locomotive lighting. 
The traction motor blowers are motor-driven 
fans of the centrifugal type, each blower 
supplying the cooling air for the three traction 
motors mounted on each bogie. The radiator 
fan is driven by a vertical spindle motor which 
takes current from the main generator. Speed 
of the totally enclosed fan motor is controlled 
by relays and thermostats to ensure that the 
temperature of the engine cooling water and 
oil is kept within the desired limits. 

The engine is started by motoring the main 
generator from a lead-acid battery, which 
also serves to operate the locomotive lighting 
and to supply power to the control circuits 
until the engine is started. 

Separated from the electrical equipment 
compartment by an airtight door and bulk- 
head are water and oil fuel tanks for a Clark- 
son Thimble Tube boiler, and the boiler itself. 
A lavatory is also situated in this compart- 
ment. The Clarkson boiler is fitted with 
automatic feed control and is oil-fired by a 
Laidlaw Drew burner with automatic controls. 


Drivine Cass 


In the driver’s cab at each end of the 
locomotive adjustable cushioned seats are 
provided and the fittings include main con- 
troller and brake valve, wind-screen wipers, 
with an arrangement for washing windows, 
also sanding and horn valves. A deadman’s 
treadle is fitted. Alongside the driver’s seats 
drop lights are conveniently arranged. De- 
frosters and sun blinds are fitted, and there 
are two electric heaters by each seat. The 
dashboards, with indirect lighting to the various 
instruments, kéep the crew informed as to the 
working of the engine and equipment. Warn- 
ing lamps which are fitted give indication of 
anything untoward happening and _ enable 
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the crew to take necessary action. A hand- 
brake wheel is fixed in each cab. 

Within the cab nose ends there are, on one 
side, a traction motor blower, and on the other 
an air compressor. Each blower supplies air 
to the traction motors on the bogie beneath. 
The compressed air is used for control gear, 
sanding and horn valves. 

On the underside of the main frames are 
slung the battery box containers and the four 
2lin vacuum brake 
cylinders and reservoirs. 
These couple up to the 
brake gear on the bogie 
through slack adjusters. 

BoGIEs 

The six-wheel bogies 
are built up from 
fabricated assemblies 
and have sandwich- 
type frames fitted with 
renewable manganese 
liners to the axle-box 
faces. Equalising spring 
beams resting on the 
axle-box tops are ar- 
ranged between the 
inner and outer frame 
plates, with tension 
bolts connecting to 
nests of spiral bearing 


LOCOMOTIVE springs. 
In order that three 
motors could be mount- 
ed on each bogi> an interesting design was 


adopted in which the weight is carried on the 
axes of the bolsters themselves at four points, 
through sliding surfaces, the centre pivot only 
requiring to deal with location and traction 
forces. The connecting member joining the 
centre pivot to the bolsters can thus be made 
of much lighter section than is common, 
and it is possible to obtain sufficient clearances 
for a motor to be mounted on the centre axle. 

The double bogie bolster rests on laminated 
bolster springs. The axle-boxes are provided 
with manganese liners and have side project- 
ing lugs which press against spring-loaded 
pads on the bogie frames. These pads cushion 
any excessive side blows transmitted from the 
wheels and through the axle-boxes to the main 
bogie frame. Roller bearing axle-boxes are 
fitted throughout. 

Sandboxes, which are fitted at each corner 
of the bogie, sand the leading and trailing wheels 
by means of compressed air sand ejectors. 





The Influence of Radial Pres- 


. 

sure from a Press Fit* 

By G. W. C. HIRST, B.Sc. (Sydney)t 
Stress DistrRipuTION DuE To Press Fit 
THE theory of the stress distribution which 

is the result of radial pressure from a press fit 
first appeared in a form in which it was difficult 
to recognise its application to the stress dis- 
tribution in crank pins and axles. In “* Photo- 
Elasticity,” by Coker and Filon, there is an 
account of a photo-elastic analysis, by Miss 
Janet Harris,’ of the stress distribution in a 
** Wren type ” cornice, i.e., a course of masonry 
which projects beyond the surface of the wall. 
The model was made in three pieces (two form- 
ing the wall and the third the projecting cornice) 
and was similar to a photo-elastic model of a 
wheel and axle. 

From 1933 onwards considerable interest 
was evinced in the problem of the effect of a 
press fit on the fatigue failure of axles. Dr. 
Kuhnel* published a paper in which he gave 
an account of the failure of axles within the 
hubs of wheels. He described an experiment 
upon models of a wheel hub and axle, machined 
out of one solid piece of metal. These models 


* Paper entitled ‘“‘The Influence of Radial Pressure 
from a Press Fit on the Endurance Limit of Axles and 
Crank Pins,” presented at the Symposium on the Failure 
of Metals by Fatigue, held in the University of Mel- 
bourne, December, 1946. Abridged. The “‘ Proceedings ”’ 
of the Symposium are published by the Melbourne 
University Press. 

} Engineer, testing laboratory, New South Wales 
Railways. 
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behaved with regard to. fatigue failure in y 
similar manner to modeis which were made 
to the same external dimensions, but of whieh 
the hubs were separate pieces of metal, and 
were assembled by pressing the model uxles 
into the model hubs like wheels and axles jn 
railway practice. The fact that in both kinds 
of model the same apparent fatigue limit was 
recorded was taken as conclusive evidence 
that the radial pressure from the hub was not 
the cause of the fatigue failure. Notwithstand. 
ing the fact that they were assembled from two 
pieces of metal, it was thought that these 
hubs and axles behaved as though they were 
machined from single solid pieces of metal, 
and the effect was regarded as that of a con. 
centration of stress at the re-entrant cated 
by the sudden change of section there. 

This idea that there is what Dr. Kuhinel 
called a ‘* notch effect ’’ (which may be regarded 
as an unfavourable influence, due solely to 
the shape of the assembled wheel and axle), 
promoting the fatigue failure of axles, was again 
put forward by T. V. Buckwalter and A. (, 
Paterson’ in 1935, and by O. J. Horger and 
T. V. Buckwalter in 1941. 

Although the tests to which Dr. Kuhnel 
referred in his paper appear to show that there 
is a notch effect, viz., that the wheels and 
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Fic 1—Isochromatic Lines (Full) for Bending Stresses 
Combined with Stresses Due to Radial Pressure 


axles behaved with respect to bending stresses 
as though they were machined out of one 
solid piece ‘of metal, he also referred to a 
phenomenon which should have caused mis- 
givings regarding this interpretation. He 
described the detritus which is the oxidised 
abraded metal formed near the outer faces 
of the hubs, between the latter and the axles. 
The presence of this detritus is ascribed to a 
small rubbing action which takes place between 
the hubs and axles as the wheels revolve 
and which certainly abrades the surfaces of 
the axles and probably also that of the hubs. 
If there is a notch effect, this must be due 
to the sudden change in section at the junction 
of the face of the hub and the axle. If there 
is movement, no matter how slight, continuity 
is proved not to exist and the apparent lowering 
of the endurance limit must be due to some 


other cause than merely an amplification of 


the alternating stresses already there. As 
relative movement between the axle and hubs 
evidently does occur, the problem may be 
simplified by assuming that no tangential 
tractions act on the curved surface of the 
axle, and, furthermore, that the effect on the 
hub is to exert a normal and uniform pressure 
on the surface of the axle within the hub. 
The author,® in 1937, discussed this problem, 
both for the case of a solid axle and for a two- 
dimensional model. In both cases the length 
of the hub was taken to be the same as the 
diameter of the axle. This corresponds very 
nearly with the proportions used in railway 
practice. Since 1937, two papers have appeared 
which approach this mathematical problem 
in a different manner. M. V. Barton® discloses 
the important fact that the tensile stress in 
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the surface of the axle and outside the hub 
diminishes rapidly with distance from the 
faces Of the hubs. A. W: Rankin’? shows how 
the distribution of stresses varies with the 
length of the hub. 

So far as the problem relates to fatigue 
failures, the only place where the stress needs 
to be determined is at the line within the hub 
which separates the area over which radial 
pressure is applied from the rest of the surface 
of the axle. Assuming no tangential tractions 
on the surface of the axle, it is possible to deter- 
mine the magnitude and the nature of the 
stress on each side of the line where this dis- 
continuity occurs. For a length of hub equal 
to the diameter of the wheel seat, it is found 
that in the surface of the axle outside the hub, 
but near the face of the hub, there is a tensile 
stress of a magnitude about one-half the radial 
pressure. After the wheel is pressed on to the 
wheel seat this stress is continuously present. 
If to this is added the stress due to bending 
the axle, the stress near the faces of the hub, 
but outside the hub area, will be less on the 
compression side of the axle than it is on the 
tension side. W.H. H. Gibson® in 1937 made 
a photo-elastic investigation into the stresses 
in a celluloid model representing a wheel and 
axle assembly of the same proportions as 
those which were taken in the author’s mathe- 
matical investigation. The stress system 
analysed was that due only to radial pressure 
from the hub. Gibson’s photo-elastic measure- 
ments indicated that the stress distribution 
in the surface of the axle was tensile just 
outside the hub and compressive just within 
it, and was of the magnitude computed. 

Published photo-elastic diagrams have been 
commented on by the author,? who pointed 
out that the same system of isochromatic 
lines which were taken to denote a concentra- 
tion of stress in the wheel seat, on the com- 
pression side of the axle and near the outer 
faces of the hub, was also consistent with the 
supposition that the pattern was the result 
of adding the stress due to bending to the 
stress due to radial pressure. It was noticed 
that in the model in Gibson’s experiment 





Fic, 2—Isochromatic Lines of a Photo-Elastic Study of a 
Wheel and Axle Assembly Model—Simultaneous 
Application of Radial Pressure from Hub and Bending 
Stresses. (From Peterson and Wahl.) 


(as in Miss Janet Harris’ experiment on the 
cornice) the directions of the principal stresses 
are never rotated by more than a small angle 
from the axes parallel and perpendicular to 
the axis of the axle. It should, thus, be possible 
to plot the isochromatic lines for bending stresses 
only and for radial pressure only on the same 
diagram, and combine them to form a new set 
of isochromatice lines, which could be compared 
with the system of isochromatic lines for radial 
pressure and bending stress combined, as they 
appear in the usual photo-elastic diagrams. 

The dotted lines in Fig. | are a diagrammatic 
representation of the isochromatic lines for 
bending stress only (a system of equally spaced 
parallel straight lines), and for radial pressure 
only (a system of curved lines). The con- 
tinuous lines in the diagram are derived by 
combining the effects of the two different 
systems of stresses and form a pattern remark- 
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ably like that shown in Fig. 2, which is taken 
from a.paper by Peterson and Wahl!® and is 
the pattern of isochromatic fringe lines for a 
wheel and axle assembly in which radial 
pressure from the hub is combined with bending 
stresses. 


FRETTING CORROSION EFFECT 


To induce fatigue failure the bending stresses 
to be combined with the steady tensile stress 


for carriage wheels 
would need to be higher 
than would occur in 


ordinary circumstances. 
It was evident that some 
other factor lowering the 
endurance limit of axle 
steel, when used under 
these conditions, must 
also be present. In 
1937 the author® 
mentioned the possible 
damaging effect of rub- 
bing contact corrosion. 
This was later discussed 
in connection with the 
behaviour of crank pins, 
in which the ratio of 
compressive stress to 
tensile stress on the 
side nearest the centre 


of the wheel is about Fic. 2 


6:1;0n the opposite Cracks, 

side the ratio is 

reversed. Cracks de- 

velop round the circumference of the pin 
at the bounding line of the abraded area 
(Fig. 3). The cracks were found to be shallow, 


and it is inferred that the stress in these crank 
pins is not sufficiently high to develop those 
cracks which had been formed at the edge of 
the area over which radial pressure was applied 
and where abrasion or fretting contact corrosion 
had occurred. As the cracks appeared in a 
place where it was manifest that the tensile 
stress was small, it was inferred that fretting 
corrosion lowered the endurance limit of the 
steel, thus permitting it to develop fatigue 
cracks. 

If abrasion or rubbing contact corrosion 
were the cause of the lowered fatigue resistance 
of the axles of these assemblies, then similar 
conditions with regard to alternating stresses, 
but with fretting corrosion absent, should not 
produce fatigue cracks in the surface of the 
wheel seats of axles. An expectation that such 
conditions did exist was aroused by a statement 
of Mr. F. H. Williams!® of the Canadian National 
Railways in a series of articles in the Railway 
Mechanical Engineer: inter alia, he stated : 

‘* Passenger car tyres are placed on cast iron 
wheel centres. I do not know of a broken axle 
which can be ascribed to failure in the wheel 
fit in passenger car service. They fail outside 
the wheel centres, but not inside the wheel fit. 
On locomotive axles, about 50 per cent of the 
failures start in the wheel fit. 

‘* Passenger car axles made of steel of lower 
physical properties than locomotive axles 
do not fail in the wheel fit where cast iron 
centres are used.”’ 

Locomotive wheel centres being made of 
steel, the same condition of mating steel 
surfaces occurs with them as with the wheel 
and axle assemblies under discussion. The 
Canadian National Railways have examined 


_ seventy-five car axles after the removal of the 


cast iron wheel centres, and report : 

‘* The axles had been subjected to a rubbing 
action on the wheel seats immediately inside 
of the outer hub face, resulting in a smooth 
polished surface. There was no evidence of 
abrasion or of the dark brown oxide coating 
usually found associated with ‘ fret corrosion.’ 
The absence of fret corrosion is considered 
significant as this type of corrosion is frequently 
encountered in the examination of fatigue 
failures occurring in steel-to-steel fits in which 
the finds have indicated that progressive cracks 
originated in oxide penetration into the 
metal.” . 


CONCLUSION 


Research into the failure of axles by fatigue 


Portion of a Crank Pin. 
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within the hubs of wheels may be compressed 
into the following summary :— 

(1) The effect of radial pressure from the 
hub causes a tensile stress in the surface of the 
axle outside the effective bearing area of the 
hub near to its edge. ‘ 

(2) Fatigue cracks are caused by alternating 
stresses developed in the surface of the axle. 
The presence of the tensile stress due to the 
radial pressure, makes conditions worse and 





Right-Hand Side Etched to Show Surface 


Left-Hand Side Cleaned to Show Abrasion of Surface 


more favourable to the formation of fatigue 
cracks. 

(3) The alternating stresses, together with 
the tensile stress due to radial pressure, do not, 
in general, appear to be sufficent to initiate 
fatigue fractures. Some other cause must be 
present. 

(4) Fatigue cracks appear only in the abraded 
part of the wheel seat. The fretting or abrasion 
is caused by the very small movement between 
the surfaces of the wheel seats and hubs, and 
lowers the endurance limit of the metal. 
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British CouncitL CONFERENCE GRANT.—The 
British Council has for some time had a small fund 
from which grants have been made in exceptional 
cases to permit the attendance of foreign scientists 
(including engineers) at national or international 
conferences or meetings held in the United Kingdom. 
The principal grounds upon which such grants have 
been made are that the application has been 
received from the body convening the conference or 
meeting ; that the Science Committee of the British 
Council has supported the application; and that 
the foreign visitor would be unable to attend without 
assistance. The grants cover subsistence or part- 
subsistence in the United Kingdom during the 
period of the conference or meeting, and fares to and 
from the United Kingdom are not included. Con- 
veners of conferences or meetings to be held in the 
fiscal year 1948-49 are advised that it is necessary 
that applications for assistance to foreign visitors 
should be received not later than January 31, 1948. 
All applications will be considered together, and 
conveners will be notified of the results by the end 
of February, 1948. It is improbable that more than 
a smaii proportion of applications can be met from 
the fund. Applications with full particulars should 
be addressed to the Administrator, Science Group, 
British Council, 3, Hanover Street, London, W.1. 


600 


THE ENGINEER 


Dec. 26, 1947 


Metallurgical Topics 


Thermal Conductivity of Aluminium 


THE values given by different investigators 
for the thermal conductivity of aluminium, 
particularly at high temperatures, are con- 
flicting. The Bureau of Standards has adopted 
the value of 0-52 C.G.S. units at room tem- 
perature. The results obtained by E. Griffiths 
and T. H. Schofield showed a slight increase 
in thermal conductivity with rise of tempera- 
ture, from 0-520 at 0 deg. Cent. to 0-543 at 
400 deg. Cent. No investigator has reported a 
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Fic. 1—Thermal Conductivity of Aluminium in C.G.S. 
Units (Bidwell and Hogan) 
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diminution in value except S. Konno, whose 
results showed a very definite decrease. In 
view of this discrepancy a redetermination of the 
thermal conductivity of aluminium by the 
Forbes bar method has been made by C. G. 
Bidwell and C. L. Hogan,! who have extended 
their measurements to temperatures at which 
the metal is liquid. Their results are shown in 
Fig. 1. The data for the specimen of 99-2 per 
cent purity were in exact agreement with 
Konno’s values,? while the specimen of 99-95 
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Fic. 2—Thermal Conductirities of Zinc, Tin and Lead 
(Bidwell) 


per cent purity had a higher conductivity 
at all temperatures. The behaviour of alu- 
minium is thus similar to that of zine, tin and 
lead shown by Bidwell’s previous measure- 
ments? illustrated in Fig. 2. 


Centrifugally Cast Steel 


THE centrifugal casting of cast iron pipes 
has for long been a routine production tech- 
nique in this country, on the Continent and in 
America, but there was no corresponding rapid 
development in the centrifugal casting of steel 
on account of the greater difficulties involved. 
Although centrifugal casting had been employed 
on a considerable scale in America before the 
war and had also been the subject of some deve- 





1 Journal of Applied Physics, May 1947, Vol. XVIII, 
page 776. 

* Phil. Mag. 1920, Vol.XL, page 542. 

3 Physica Review, 1940, Vol. LVIII, page 561. 


lopment here and in Germany, the rapid advance 
in the utilisation of centrifugally cast steel 
occurred during the war years. In various 
reports on German industry! reference is 
made to the centrifugal casting of steel which 
had been under investigation at the Deutsche 
Edelstahlwerke <A.G., Bochum, sinee 1929. 
During the war, in addition to the extensive 
use of centrifugal casting for making gun tubes, 
production of which by this process at the 
Gussstahlwerke of Bochumer Verein reached 
1400 per month, the same process was used 
for casting austenitic or stainless steel tubes, 
which present difficulties in manufacture by 
ordinary methods ; for example, stainless steel 
propeller-shaft bearings for submarines (requir- 
ing tubes 3-5m long, 25cm o.d., and 17-5cem 
id.) and submarine periscope tubes. The 
latter were about 8m long and were made of 
two centrifugally cast tubes (205mm o.d. and 
135mm i.d.), butt-welded together. As an 
alternative to direct production from cast 
tubes by welding, the centrifugal casting pro- 
cess was used in the preparation of hollows 
for the manufacture of tubes by the Pilger 
For example, the periscope tube 
referred to above was cast as a blank, 1-6m 
to 2-4m long, 335mm o.d. and 140mm i.d., 
then pilgered into tubes 8m long. 

In Britain the study and development of 
centrifugal casting extended over a long period 
of years. Although a small number of gun 
barrels was made by this process it was never 
adopted for routine production. On the other 
hand, it proved to be a useful method of 
dealing with difficultly machinable austenitic 
steels and was used on a considerable scale for 
aero-engine sleeves, cylinder liners, &c., and 
also for various aircraft parts in high’ tensile 
steel. 

In America the centrifugal casting of steel 
was well established before the war, but it 
received an impetus during the war period on 
account of the critical shortage of forging 
capacity which arose in meeting increased 
requirements. Its development during the 
early years of the war was described by Dr. 
J. E. Hurst’, and has also been the subject 
of numerous technical publications. The 
success obtained at Watertown Arsenal and 
elsewhere induced firms with pipe-making 
equipment to adapt it for the manufacture 
of centrifugally cast steel tubes. In this con- 
nection some advances made since 1942 in 
the application of centrifugal casting of steel 
have been described by J. W. Moore and J. 
W. McKay® of the American Cast Iron Pipe 
Company, Birmingham, Ala. The paper 
refers to the success of the company in pro- 
ducing tubes ranging from 3}in to 50in out- 
side diameter, 3in to 5in in wall thickness, 
and up to 16ft long in different compositions 
of steel. Such lengths can be cut up into 
shorter lengths if required ; but special atten- 
tion has also been given to welding technique 
and procedure in building up longer lengths. 
Among these products were centrifugally cast 
stainless steel tubes for refining stills, chemical 
retorts, &c. 

A typical 25: 20 chromium-nickel austenitic 
steel casting for a chemical retort was 34-8in 
o.d., 31-6in i.d., and 12ft 2in long. Two tubes 
were welded together and then welded to two 
end pieces cast statically in the usual way, 
making a total length of 27ft 6in. The assembled 
retort was hydraulically tested at 300 Ib per 
square inch, and then under air pressure at 
100 lb per square inch. 

Relying on the experience of Watertown 
Arsenal in producing centrifugally cast gun 
barrels, the U.S. Navy became interested in 
the possibility of making hollow cast steel 
propeller shafts. Promising preliminary tests 
and the production of shafts for twenty de- 
4T. P. Colelough :. ‘‘ German Iron and Steel Indus- 
try,” C.1.0.8. Report XXXII-119, page 38 and Appen- 
dix 15, 

5Iron and Steel, October, 1943, vol. 17, pages 9-12. 

® Mechanical Engineering, July, 1947, vol. 69, pages 
551-558, 


} yrocess. 





stroyer escort vessels were followed by a con. 
tract for thirteen propeller shafts, 44ft long, 
for coastguard cutters. These were made jp 
3-5 per cent nickel steel and had the following 
properties :— 

Yield point tes ee eee 6-280 tons per square inch 
Ultimate tensile stress... 47-6 tons per square inch 
ra aa 7 per cent 

Reduction of area 45 per cent 
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Two hollow centrifugal castings, 16in o,d, 
and 12in i.d., each 15ft to 20ft long, were 
welded to a solid-forged coupling to make up 
the line shaft. A centrifugally cast steel tube 
was welded to a solid-forged coupling at one 
end and to a solid-forged tapered propeller 
mounting at the other end to make the tail. 
piece. 

The economic aspect is not dealt with in 
the paper, which, in view of the small number 
of castings involved, seems hardly to indicate 
more than an experimental order for propeller 
shafts. The conditions which would warrant 
the adoption of centrifugal casting for any 
particular component need careful considera. 
tion’, There are numerous advantages to be 
gained in the quality of the product as a cast. 
ing, @.g., good transverse tests—often better 
than in a forging, absence of piping and shrink. 
age, and generally improved soundness. There 
are also great savings in comparison with a 
process which involves forging, e.g., avoidance 
of ingot discard and of the operation of heat. 
ing for forging, less plant and a great saving 
of time. On the other hand, it must be recog. 
nised that at present the influence of the com. 
plex variables inherent in the process is still 
far from being fully understood, with the 
consequence that conditions required for the 
successful casting of every new design of 
product must be worked out empirically by 
trial and error. This limits the economic 
application of the process to simple hollow 
cylinders for tube drawing or for use in welded 
construction, to more complicated castings 
which will be required quickly in great numbers 
and to castings made from special steels which 
offer difficulties in forging. 

There is no principle of geometrical simi- 
larity by which the results of small-scale 
experiments can be applied directly to larger 
castings. It is only when all the correct condi- 
tions have been established and steps have 
been taken to exercise careful control over the 
technique that the advantages of centrifugal 
casting in meeting the demands for large pro- 
duction are fully shown. It would appear that 
every new type of centrifugal casting, before 
it can be successfully produced, demands a 
long series of full-scale experiments, the cost 
of which in time and money must be weighed 
against the ultimate advantage attainable. 
When a continuous routine production is 
contemplated the initial outlay is likely to be 
justified. 


Fatigue Failure of Press Fitted Members 


In recent papers contributed to the Sym- 
posium on Internal Stress in London and on 
Failure of Metals by Fatigue in Melbourne, 
Professor H. O’Neill has referred to fatigue 
failures in press-fitted components of railway 
rolling stock. Crank pins are retained in the 
bosses of locomotive driving wheels by forcing 
the tapered surfaces together under high 
pressure. It has been known since 1906 that 
these parts are liable to crack by fatigue inside 
the bosses. Similarly, wheels are pressed on to 
the tapered portions of axles, and transverse 
fatigue flaws may develop in the axles at a 
position just inside the hub. 

This type of failure was discussed in a paper 
on “ Stress Concentration and Fatigue Failures,” 
by Professor 8. Timoshenko, published in ‘THE 
ENGINEER on May 9, 1947 (page 398). After 
reminding his readers that the stress concentra- 
tion produced at fillets, grooves and holes is the 
principal cause of fatigue failures of machine 
parts, he goes on to consider various ways of 





7B.1.0.8. Report No. 1461, 
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improving conditions of stress distribution in 
the particular case of the design of locomotive 
axles. In the case of a wheel pressed on to a 
cylindrical axle, the fatigue failures, it is stated, 
usually occur in the cross-section close to the 
face of the hub. At this point there are not 
only maximum bending stresses, but also con- 
centration of press-fit compressive stress, and 
these conditions are held to account for the 
failures. Professor Timoshenko added, how- 
ever, that, owing to bending of the axle, some 
sliding must take place on the surface of contact 
of the hub and the axle. This rubbing might 
also, in his opinion, contribute to the fatigue 
weakness of the part concerned. For the relief 
of these conditions the use of fillets and grooves 
on the axle at a position close to the face of the 
hub is described, and cold rolling of the surface 
of the axle is advocated as a means of improving 
the material at the dangerous position. 

A paper read at the Melbourne Symposium 
by Mr. G. W. C. Hirst on the fatigue failure of 
axles and crank pins puts forward a different 
theory of failure from that advanced by Pro- 
fessor Timoshenko. This paper describes work 
carried out by members of the staff of the 
Redfern Laboratory of the New South Wales 
Railway during the previous ten years, and is 
reproduced in an abridged form on page 598 
of the current number of THE ENGINEER. 

A consideration of all the evidence has led 
the Australian engineers to the conclusion that 
there is no concentration of stress of the kind 
thought to be present by the American investi- 
gators, though the radial hub pressure causes 
an aggravating tensile stress along the surface 
of the axle. The most important effect present, 
in their opinion, is the local fretting corrosion 
which oceurs between the steel wheel seats and 
steel hubs, and this is believed to determine the 
location of the cracking in axles and crank 
pins. 

It will be recalled that fretting corrosion, 
which is mechanical rather than chemical in its 
nature, was extensively studied at the N.P.L.* 
and is known to have important effects at the 
contact surfaces of closely fitting machine parts. 
Mr. Hirst has drawn attention to an important 
instance of its damaging effect, and the correct- 
ness of his conclusion is supported by the fact 
that wheel centres of cast iron do not appear to 
produce fretting damage and consequent in- 
ternal flaws. 

It seems that the ordinary criteria of fatigue, 
on which explanations of the failure of these 
components has hitherto been attempted, are 
inadequate. They are well known to be so in 
the case of corrosion fatigue as generally under- 
stood, i.e., fatigue in the presence of electro- 
chemical corrosion; and it may be hoped that 
the publication of Mr. Hirst’s paper will 
encourage independent investigations on this 
and similar instances in which fatigue may 
possibly be accelerated by fretting corrosion. 


Molybdenum and Tungsten Coatings 


MOLYBDENUM and tungsten have desirable 
corrosion and temperature-resisting properties, 
but the metals are expensive and their fabrica- 
tion is difficult. Neither pure tungsten nor 
pure molybdenum has been electro-plated 
upon base metals successfully, although the 
literature of electro-deposition bears evidence 
to many attempts. The process of plating 
by thermal reduction of the halides of these 
metals has not achieved any wide use on 
account of the high temperatures involved and 
other technical difficulties. A recent paper by 
J. J. Lander and L. H. Germer® describes a 
process of plating with molybdenum and 
tungsten produced by the dissociation of their 
carbonyl vapours. Less extensive and _ less 
satisfactory experiments with chromium car- 
bonyl are also referred to. 

Pyrolitic plating from metallic carbonyls 
may be said to have originated about 1888 





*G. A. Tomlinson, P. L. Thorpe and H. J. Gough, 
“Proceedings” of the Institution of Mechanical Engineers, 
1939, Vol. 167, pages 223-237. 

* J. J. Lander and L. H. Germer, ‘“ Plating Molyb- 
denum, Tungsten and Chromium by Thermal Decom- 
i of their Carbonyls,’’ American Institute of 
‘ning and Metallurgical Engineers, 1947, Technical 
Publication No. 2259. 
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with the work of Mond and Langer on nickel 


carbonyl. Since that time other carbonyls— 
those of iron and cobalt, and later those of 
chromium, molybdenum dnd tungsten—have 
been studied. The carbonyls of chromium, 
molybdenum and tungsten, with the general 
formula M(CO),, are crystalline solids which 
sublime readily without decomposition ; their 
properties have recently been reviewed by 
W. Hieber,’ who, ten years earlier, was 
responsible for much work leading to their 
isolation. 

The carbonyls are readily decomposed by 
heating. Either molybdenum or tungsten can 
be deposited upon a base metal as an adherent 
coating. By adjusting conditions, the carbon 
content of the coating can be varied and very 
hard carbide coatings can be produced. Fig. | 
represents roughly the conditions under which 
molybdenum metal or molybdenum carbide is 
produced. The boundary between the con- 
ditions producing the metal and those producing 
the cubic carbide, Mo,C, are fairly definite, but 
the boundary between the regions of the metal 
and of the hexagonal carbide is indistinct. 
Mo,C is more readily formed than W,C. 
Whereas the molybdenum carbide is produced 
at 450 deg. Cent. when the pressure of carbon 
monoxide exceeds 0-Ilmm, the corresponding 
tungsten carbide is not formed at 450 deg. 
unless the pressure of CO is 10mm and at 
400 deg. requires Imm of CO for its formation. 

In carrying out the process the object to 
be plated is maintained at an elevated tempera- 
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Fic. 1—Composition of Coatings from Molybdenum 


Carbonyl 


ture while it is exposed to the “ plating gas,” 


consisting of a mixture of carbonyl vapour, 
hydrogen and sometimes, also, water vapour 
or some other gas. The plating chamber must 
be continuously exhausted to prevent formation 
of oxide, to accelerate diffusion of the carbony] 
and to remove carbon monoxide. 

The function of the wet hydrogen is to 
decarburise. By plating at 600 deg. Cent. in 
wet hydrogen, molybdenum coatings containing 
0-1 atomic per cent of carbon have been 
obtained. These had a Vickers diamond hard- 
ness of 300, which could be reduced by sub- 
sequent annealing to 200. At lower tempera- 
tures, the effect of water in removing carbon 
is less, and at 500 deg. it is negligible. Coatings 
containing over 30 atomic per cent of carbon 
consist mainly of cubic carbide and are very 
hard. Fig. 2 shows the hardness of specimens 
produced in two series of experiments. With 
decrease of temperature of plating the hardness 
of the deposit increases, but it reaches a limit 
at about 450 deg. and then remains about the 
same for lower temperatures though there is 
increasing brittleness. The best type of hard 
deposit is obtained in dry hydrogen at 475 deg. 
Cent. Coatings formed above 475 deg. are less 
brittle, but also less hard ; those formed below: 
475 deg. are more brittle without being appre- 
ciably harder. 

The softest tungsten coating was obtained 
in wet hydrogen at 640 deg. Cent., but its 
hardness was still 500. The coating produced 
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by decomposition in dry hydrogen at 450 deg. 
to 500 deg. attained a Vickers diamond hard- 
ness of about 2000. All the chromium deposits 
were hard (about 1600 V.D.H.). 

The surface of the steel base must be clean 
(electrolytic etching may be used), and, to 
secure the best bond, it should be heated in 
hydrogen at 600-800 deg. Cent. before being 
plated. A very strong bond is essential on 
account of the widely different values of the 
coefficient of thermal expansion of steel and 
of molybdenum or tungsten, viz., steel 13, 
molybdenum 5-5, and tungsten 4-5 x10-® 
per deg. Cent., since both must cool together 
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Fic. 2—Variation of Hardness of Molybdenum Coatings 


with Plating Temperature 


from the plating temperature to room tempera- 
ture, and thereby stresses are always set up. 
These may lead to the formation of a polygonal 
network of cracks accompanied by spalling. 
A steel may be rehardened and tempered after 
plating, but the quality of the bonding is 
frequently adversely affected by such treatment. 

To preserve a uniform thickness of coating, 
the concentration of carbonyl must, as already 
mentioned, be the same over the area to be 
plated, and the gaseous decomposition products 
must be continuously removed. In some cases 
a uniform coating can be obtained only by 
moving the source of carbonyl as plating 
proceeds. In a cylinder, for example, the 
plating occurs exclusively on a small section in 
the immediate neighbourhood of the place 
where the plating gas is injected into it (Fig. 3). 
If the entire inner surface is to be plated 
uniformly it becomes necessary to move the 
injector backwards and forwards along the 
axis of the cylinder during plating. 

So far the applications of the process seem 
to have been on a very small scale, limited to 
components of electrical appliances like copper 
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Fic. 3—Form of Molybdenum Deposit Inside a Cylinder 


object of a different shape presents a new 
problem in the design of a method of distributing 
the coating smoothly. 

The authors do not claim that a completely 
satisfactory method of plating with molyb- 
denum and tungsten is offered. The process 
has not the advantages of an electro-chemical 
method of deposition, if one could be devised ; 
but in the absence of such a method the carbonyl 
process may find some limited application, 
especially as the basis material need not be an 
electrical conductor, it need not necessarily 
be thermally stable at a high temperature as 
deposits can be produced at temperatures as 
low as 150 deg. Cent., and for some purposes 
the hardness of the readily obtainable carbide 
deposits may be an advantage. 
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ON GIVING 

AT this time of the year the spirit of giving 
is much in evidence ; it is a season of good- 
will, a goodwill that often finds expression 
in the bestowal of some token of esteem 
which gives much pleasure to the giver and 
tends te prove in a practical way the truth 
of the Scriptural principle that “it is more 
blessed to give than to receive.’ Charles 
Dickens has shown us how the spirit of the 
times can convert even a miserly Scrooge 
into a cheerful giver, one who took a positive 
delight in the happiness of others. Yet in 
some directions it is to be feared that the 
pleasure of giving is being replaced by an out- 
look that is selfish and self-seeking. Giving 
can only be perfectly satisfactory when both 
giver and receiver are found to be in happy 
concord. The Roman general must have 
had some such idea in his mind when he 
affirmed timeo Danaos et dona ferentes, and 
assuredly most of us would instinctively dis- 
trust an enemy if he proffered the most 
attractive gifts, with the results that we 
should perhaps reflect on what dark 
design lay behind his offering. On the 
other hand, Shakespeare makes Portia say 
feelingly : ‘‘The quality of mercy is not 
strained, ...it is twice bless’d, it blesseth 
him that gives and him that takes,” thus 
placing the two parties on the same plane, 
and protected by an understanding character- 
ised by mercy, a virtue which is defined by 
the dictionary as ‘abstention from the 
infliction of suffering,” inferentially involving 
the positive desire to give happiness to 
others. 
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If, then, there is something pleasurable in 
this act of giving, why should it be confined 
to one particular period of the year, why 
should it not be a trait found permanently in 
every professional engineer? On _ looking 
back to the early days of our calling, we 
cannot but be impressed by the way in which 


engineers generally were prepared to give of 


their best to better their fellows, and we can 
hardly think of a George Stephenson abandon- 
ing his labours because his steam engine was 
not likely to bring him a fortune ; he rather 
pursued his researches with a view to giving 
something that would benefit humanity at 
large. The spirit of giving lay behird the 
proposals of Thomas Telford and others when 
they undertook the formation of our first 
and senior institution, the primary object of 
which was stated to be to “ direct the great 
sources of power in Nature for the use and 
convenience of man,” thus evidencing a 
desire to benefit others. But if we are honest, 
can we truthfully affirm that at the present 
day engineers are as a class actuated by such 
high motives ? When contemplating joining 
some institution or association, is our first 
thought what we can contribute to its well- 
being and general usefulness, or is it not 
rather the somewhat selfish query as to the 
extent to which we are likely to gain per- 
sonally by our membership ? It is an easy 
matter to sit at home in our armchair and 
condemn the miner for not striving more 
ardently and understandingly to increase the 
coal output and so help to regain the country’s 
economic prosperity, without being in any 
way concerned as to securing any financial 
improvement for himself while, at the same 
time, we ourselves are seeking to better our 
own positions instead of being prepared to 
give of our best for others. The question of 
professional status is always to the fore, and 
yet all too often the thought of remuneration 
seems to crop up and so obscure the main 


issue. Indeed, it may legitimately be asked 
whether, if an improved status could involve 


a decrease in salary, would it be sought with 
the same zeal, even if it meant a betterment 
of conditions for our fellows ? Giving must 
not be the express privilege of one class, for 
obviously to promote the best results there 
must be a readiness to give on both sides ; 
it would be idle to expect a workman to give 
of his best if his employer adopted an atti- 
tude of demanding results, whereas jf both 
were actuated by a desire to give and to give 
freely, not only would there be a greater 
degree of happiness in industry, but there 
would be a material reward, even though this 
might not have been the objective. Should 
an industrial dispute arise, as will eventually 
be the case even in the best-organised con- 
cerns, if this spirit of giving were actively in 
operation a solution would more readily be 
found and peace restored. 

In conclusion, let it not be assumed that 
we are ignoring the many engineers of the 
present day who are willingly giving their all 
to promote the well-being of the profession, 
and to live up to the high ideals of their 
parent institution; but we have rather in 
mind the rank and file, even the potential 
leaders of the future, and at this time of the 
year we would challenge each of us con- 
scientiously to examine ourselves with a 
view to ascertaining whether we are prepared 
to sacrifice selfish interests, to judge our- 


selves unsparingly, and then to enter a New 
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Year with a fixed determination to give and 
to give liberally in the interests of a creat 
profession, and also of mankind generally, 
Then, having made this resolution, may we 
have the necessary purpose of heart to make 
it apply to every day of the week, and not 
only to this specific period. 


PEOPLE AT WORK 

A RECENT conference, held by the London 
Centre of the Institute of Industrial Admini. 
stration at Folkestone, discussed the pvob. 
lem of ‘* What makes people like to work.” 
The motion passed at the end of the con. 
ference was adopted unanimously. ~ We 
recognise that the will to work is inherent 
in the healthy individual. Any apparent 
lack of such will must therefore arise not 
from the character of the individual but 
from the * work climate.’ Increase of out. 
put other than that achievable by technical 
development can therefore be best accom. 
plished by measures by management which 
so change the climate of work as to allow 
the natural enthusiasm of the individual 
and group to develop.” While it is diffi. 
cult to see what direct action can result 
from such a motion, the attitude it 
implies deserves serious attention. Modern 
production demands the efficient use of 
manpower as well as of raw materials and 
machines. Since the beginning of civilisa- 
tion and more particularly since the begin- 
ning of the industrial revolution, 
able attention has been given to the pro- 
perties and variations of raw materials, 
and to the invention and development of 
machines. But has not the ** human factor ” 
in production been relatively neglected ! 
It is assumed far too often that there has 
been wilful neglect of the subject by em- 
ployers and managers. It is much 
likely that this “‘ human factor’ has been 
neglected partly owing to the complexity, 
irrationality and variability of human beings 
and to the consequent difficulty in measur- 
ing their properties or forecasting their 
behaviour ; and perhaps more importantly 
to the further circumstance that it is impos- 
sible to talk about the “human factor ” 
without recognising eventually that we are, 
in fact, talking about ourselves, about our 
own hopes and fears, our own needs and 
satisfactions, and to the consequent realisa- 
tion that a deep study of the subject must 
mean our own exposure. 

To-day there is an urgent need for increased 
production and although the further deve- 
lopment of mechanical processes can event- 
ually help this increase it is becoming clear 
that the immediate problem of industry 
is as much human as technical. At all 
levels of industry, feelings and emotions, 
attitudes and motives, affect the use to 
which we are able to put the techniques 
of production already at our disposal. It 
is widely recognised that for the efficient 
use of our manpower resources, it is necessary 
that all engaged in industry co-operate to 
the full. Yet, despite the wide recognition 
of this need, there is considerable evidence 
of lack of co-operation and indeed of direct 
conflict—conflict which is expressed at 
its worst by strikes and less conspicuously 
by absenteeism, labour wastage, indiscipline, 
lack of response to incentive schemes, lack 
of interest in consultation, reluctance to 
disclose information, resistance by manage- 
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ment to what seems to them encroachment 
by workers upon managerial functions and 
resistance by workers to the relaxation of 
restrictive practices or to the increase of 
effort because they fear such action will 
only serve to increase profits. The popular 
conception is that people have little desire 
to work, either for its own sake or as a con- 
tribution to the general good ; that workers 
must have better baits dangled in front 
of them before they will produce more ; and 
that employers think nothing worth while 
unless it brings with it the chance of higher 
profits. ‘This conception undoubtedly con- 
tains much truth. But it is nevertheless 
surely an over-simplification. - If a solution is 
to be found, we need to examine the situation 
more closely ; to enquire whether the con- 
flicts we see in industry, the apathy and the 
apparent lack of interest in the nation’s 
welfare, are really the results of man’s innate 
sinfulness ; or whether lack of understand- 
ing of human needs and failure to create 
conditions in which those needs may be 
satisfied are also or perhaps wholly the 
cause. 

Is work really to be regarded as an evil 
necessity and life without work as a desirable 
goal? Has such a view any social or 
psychological reality? Those questions 
are worth posing. For work is the means 
by which man has always obtained his 
living from his natural surroundings. Through 
work he has been able not only to survive 
but also to adapt his environment to his 
way of life. A community can only exist 
by the results of the work of those who 
live in it and in a civilised community it is 
therefore through his work that a man can 
take part in the give-and-take process which 
makes civilisation possible. By work a 
man can give to others the results of his 


labour and obtain from them in return 
the goods and services he requires. This 


give-and-take process is an essential part 
of our lives and the cohesion of a com- 
munity must surely be governed to a 
great extent by the feelings and_ senti- 
ments which surround it. The degenerative 
effect of unemployment, of not being 
able to take part in this essential process 
of: community life, is, indeed, tragic 
evidence of the truth of this statement. 
It was. not lack of money and_ shortage 
of food that demoralised the unem- 
ployed. It was lack of work, the feeling 
that they were no longer wanted. There is 
then some evidence to support the view 
that normal people have a basic need to 
make some contribution to the social group 
to which they belong; that, once wages 
have reached a level and stability at which 
earnings are sufficient to enable the earner 
to maintain a reasonable standard of life, 
emotional security, identification with others 
engaged in the common task, and the 
opportunity to take part in the solution 
of common problems may all become more 
important than purely monetary incen- 
tives. But it would be very unwise to 
suggest either that financial rewards are 
unimportant or that the solution lies in the 
hands of either managers or workers exclu- 
sively. What is required is wider under- 
standing of human behaviour and more 
recognition of the need to tackle the real 
problem even at the expense of tradition and 
accepted attitudes and practice. It is, we 
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think, true that relations between manage- 
ments and men are better in the engineering 
industries than in many others. May not that 
tolerant temper be traced to mutual trust 
and understanding generated during those 
years of apprenticeship which all engineers 
undergo ? 





Obituary 
BENJAMIN TALBOT 

For more than half a century Mr. Benjamin 
Talbot was closely connected with all 
aspects of iron and steel manufacture and 
his death, which occurred at Northallerton 
on December 16th, will be lamented by many 
friends and associates in the iron and steel 
industry of this and several other countries. 
He was the chairman and managing director 
of the South Durham Steel and Iron Company 
Ltd., and of Cargo Fleet Iron Company, 
Ltd., and was the inventor of the continuous 
steelmaking process which bears his name, 
as well as of a mechanical gas producer, 
and of the Talbot hydrocarbon lining for 
the prevention of corrosion in cast iron and 
steel pipes. 

Benjamin Talbot was born in 1864, and 
his early education was received at Fulneck 
School, near Leeds. His apprenticeship 
in steelmaking was served at the Ebbw 
Vale works and in 1890 he went to the United 
States of America to take up an appoint- 
ment as superintendent of the Southern Iron 
and Steel Company of Chattanooga, Ten- 
nessee. Three years later Talbot became 
steelworks superintendent at the Pencoyd 
Steelworks, Pennsylvania, where he began 
the manufacture of basic open-hearth steel, 
and in 1899 ‘he instituted the continuous 
steelmaking process mentioned above. His 
first paper on that subject was presented to 
the Iron and Steel Institute in 1900. Mr. 
Talbot returned to this country in that year, 
and since then was actively engaged in 
the affairs of the two companies, of which he 
was managing director, and also took 
an interest in several other important iron 
and steel and colliery undertakings on the 
North-East Coast. 

Mr. Talbot was elected a Member of the 
Iron and Steel Institute in 1900, and served 
with distinction a term of office as President 
in 1928. He was also President, in the same 
year, of the National Federation of Iron and 
Steel Manufacturers. In recognition of his 
inventions and researches in steelmaking, 
the Bessemer Medal of the Iron and Steel 
Institute was awarded to him in 1908 and he 
was also the recipient of the Elliott Gresson 
Gold Medal and the John Scott Medal of the 
Franklin Institute. During the first world 
war, Mr. Talbot rendered valuable assistance 
as an unofficial adviser to the Ministry of 
Munitions, and in the years between the two 
wars his counsel was frequently sought by 
Government departments and other official 
organisations on matters relating to the 
British iron and steel industry which he 
served so well during his long and active life. 


—_—_>—_ 


The Docks and Inland 
Waterways Executive 


Srr Cyril Hurcomb, chairman of the British 
Transport Commission, announced on Monday 
last that, under the Transport Act, 1947, 2064 
miles of Britain’s inland waterways will be 
vested in the Commission as from January lI, 
1948. Their management and operation will 
be the responsibility of the Docks and Inland 
Waterways Executive, which will act under 
powers delegated by the Commission. The 
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Caledonian and Crinan Canals, at present vested 
in the Ministry of Transport, will be transferred 
to the Commission in March next, bringing the 
total mileage of inland waterways under its 
control tc 2133. The total personnel employed 
by these inland waterway undertakings on 
January 1, 1947, was 4228. Sir Cyril stated 
that at the earliest practicable date, it is intended 
to transfer to the control of the Docks and 
Inland Waterways Executive the railway- 
owned canals, which at present are included 
in the activities delegated to the Railway 
Executive. 

As a transitional measure, the canals and 
inland waterways to be transferred on January 
Ist are to be organised in five areas, Northern, | 
North-Western, Eastern, Western, and Southern © 
and each will be under the direction of an: 
Area Waterways Manager. In accordance 
with the provisions of the Transport Act, 
the Lee Navigation will be administered, until 
a day to be appointed, by the Lee Catchment 
Board, acting as agent for the Docks and 
Inland Waterways Executive. The Transport 
Commission has requested the Executive to 
give special attention to measures to increase 
the carriage of coal and other freights by the 
canals, and every step is to be taken to pool 
resources, that is, water supplies and special 
equipment such as dredging appliances and 
ice-breakers, to enable traffic to proceed without 
interruption. 

With regard to docks, the Transpart Com- 
mission has decided that as a matter of general 
policy, the management of the trade harbours 
at present owned by the railway companies 
shall be transferred from the Railway Execu- 
tive to the Docks and Inland Waterways 
Executive as soon as it is practicable to make 
the necessary arrangements, but that it will 
be advisable, in most cases, to except from 
such transfer those harbours which are mainly 
interchange points between the railways and 
railway-owned steamer services. A scheme 
for the separation of the railway-owned docks 
from the railway systems proper is being worked 
out in detail between the two Executives. 
In the meantime, the Docks and Inland 
Waterways Executive will be consulted by 
the Transport Commission on matters relating 
to trade harbours and port facilities and on 
all important questions regarding railway- 
owned docks. 

The Docks and Inland Waterways Executive 
consists of four full-time members and three 
part-time members. The full-time members 
are: Sir Reginald Hill, chairman, formerly 
Deputy Secretary to the Ministry of Transport ; 
Mr. Robert Davidson, formerly General Manager 
and Engineer of the Leeds and Liverpool Canal 
Company; Mr. John Donovan, formerly 
National Secretary of the Docks Group of the 
Transport and General Workers’ Union; and 
Sir Robert Letch, formerly Assistant General 
Manager of the Port of London Authority. 
The part-time members are Mr. George Cad- 
bury, Sir Hector McNeill, and Sir Ernest 
Murrant, and Mr. 8. E. Clark, formerly Assis- 
tant Docks and Marine Manager of the Southern 
Railway, is Secretary to the Executive. In 
addition to the management of the under- 
takings vested in the Commission, the Execu- 
tive will have advisory functions particularly 
in regard to port facilities and the review of 
trade harbours and the formulation of proposals 
for their reorganisation. 
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Problems Encountered by R.E.M.E. in 
the Field’ 


By Major-General Sir E. BERTRAM ROWCROFT, K.B.E., C.B., M.I. Mech. E.t 


HAVE selected problems affecting guns, 

armoured fighting vehicles, ; transport 
vehicles, and the passage through’ the sea (in 
amphibious operations) of all natures of 
equipment, to give you a picture of typical 
mechanical engineering problems which faced 
us from time to time. 

Lest these sketches should convey the 
impression that design and production were 
seriously at fault, I must stress that equip- 
ments were designed and produced during the 
war years under compulsion of such speed of 
production that nothing like the recognised 
time was available for development of the 
perfect article, while the distribution of pro- 
duction and processes—sometimes even of 





FIG. 1—-WATERPROOFED ARMOURED FIGHTING VEHICLE NEARING SHORE 


design—between a number of independent 
firms and departments, whilst achieving the 
desired speed of production, opened the door 
to difficulties in inspection, in the working of 
tolerances and so forth, which were almost 
bound, in a few instances, to react unfavour- 
ably on the performance of the earlier com- 
pleted equipments. 


GuN TROUBLES 


The 6-Pounder Gun.—My first subject is 
some teething troubles of the 6-pounder gun, 
which gave us all some worry in 1942. It is 
common knowledge now (made public in a 
Parliamentary White Paper in 1946) that in 
the seesaw struggle between tank and gun 
(with which can be included the tanks’ own 
armament) this country, with its standard 
2-pounder tank and anti-tank weapon, was 
behind the Axis in early 1942. 

Great hopes were then centred on the 
6-pounder, supplies of which, both as an 
artillery weapon and as a tank weapon, were 
beginning to make their appearance in the 
second half of 1942, some 140 having been 
shipped to the Middle East on the eve of 
El Alamein, and a larger number being in 
units or in reserve equipments at this time in 
the U.K. base. 

Our consternation may be imagined, there- 
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fore, when the discovery was made, in 
August, 1942, that, owing to certain com- 
binations of tolerances, the tank version of 
the gun, when used for sustained rapid fire in 
excess of eight or ten rounds, was liable to 
jam, due to expansion of the barrel within its 
cradle. 

The Faults—This discovery led to a 
minute checking of all the assembly drawings 
and of the assemblies themselves, in the 
course of which—and as a result of “ defect 
reports’’ from users—the following five 
defects came to light. 

(a) The cradles constructed of manganese 
bronze were liable to distortion from internal 
stresses after manufacture. This distortion 
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affected the freedom of the barrel to run back 
after recoil and affected, too, the clearance of 
the piston in the recuperator cylinder. 

(6) The tolerances of barrel and cradle, if 
all operating one way, could give a clearance 
when cold of only 0-005in. This was little 
enough when the gun was cold or only 
slightly warmed by deliberate firing, such 
as is normal on proof ranges. With the 
exercise of rapid fire the gun, especially the 
barrel, quickly heats up ; and thirty or forty 
rounds (rapid fire) was found enough, in the 
cases of weapons with the least clearance per- 
mitted by the tolerances on barrel and cradle 
drawings, to absorb the clearances entirely 
and to cause the barrel to jam completely in 
the cradle. In this connection, it must be 
remembered that the barrel, a steel structure, 
is subjected to considerably greater heat than 
its surrounding manganese bronze cradle. 

(c) As a corollary of (a) (cradle distortion), 
the alignment of the recoil piston and rod in 
the buffer cylinder was thrown out. Here 
again, very fine clearances were laid ,down, 
and these could be as little as 0-001in between 
piston and cylinder. Consequently any mis- 
alignment or bad machining, and the least 
expansion of the piston “‘ out of step’ with 
expansion of the cylinder, led to a further: 
jam. The minimum allowable clearance of 
0-00lin was, owing to the 50 per cent greater 
coefficient of expansion of the bronze piston 
as compared with the steel cylinders, wholly 
taken up by a 120 deg. Cent. (216 deg. Fah.) 
rise in temperature. 
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(d) The recoil spring of this gun was a cloge 
fit within its casing. The main troubles here 
were, first, the provision of too little clearance 
between the spring parting plate (the spring 
itself was in two portions separated by this 
plate) and the buffer cylinder ; and secondly, 
bowing of the springs caused by the spring 
ends not being square. These faults also 
caused jamming. 

(e) Finally, the “‘ semi-automatic bracket ” 
showed an alarming tendency to break. This 
bracket carries a cam against which a roller on 
the breech mechanism strikes on the run-out 
of the gun, thus causing automatic opening 
of the breech, extraction of the spent cart. 
ridge and cocking of the firing pin. Displace. 
ment of the cam, with possible resultant 
failure of the automatic action—or, worse, 
the shattering of the bracket—were the 
possible results of this fault. 

This was a formidable series of faults, all 
admittedly rectifiable, but time was short 
and, moreover, the troubles did not all come 
to light together. 

The Remedies.—(a) To remedy distortion of 
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FIG. 2—JEEP WADING IN SFT WATER 


the cradle, every gun had to be dismounted 
from its tank and checked with a special 
gauge made in numbers by the Ministry of 
Supply. Those found to be distorted were, 
if within reasonable limits, honed to give a 
minimum clearance of ©-007in between 
barrel and cradle. 

(6) To ensure free run of the barrel in the 
cradle, every barrel and cradle was measured 
with a micrometer. Any with a clearance of 
less than 0-007in were brought to this clear- 
ance, either in the process of relieving the 
distortion of the cradle already referred to or 
by scraping and smoothing the barrel, or (in 
the worst cases) by rejecting the barrel in 
favour of one made to lower external dimen- 
sions within the tolerances permitted by the 
drawing. 

Fortunately, enough low-limit barrels were 
available to meet immediate needs in most 
cases. About 60 per cent were found to be 
defective, of which 20 per cent were beyond 
local adjustment. 

(c) The buffer cylinders were checked at the 
same time for alignment, freedom of action 
for the pistons being given by relieving the 
gun lug. The clearance between piston and 
cylinder was increased to 0-002in to 0-004in. 

(d) Recuperator springs had their ends 
ground square, while the internal surface of 
the hole in the parting plate was provided 
with a radius. 

(e) The original semi-automatic brackets 
were incapable of satisfactory strengthening. 
A new bracket was produced by the Ministry 








D 


of S 
by t 
A 


quiz 
ami 
nun 
side 
out 
" 
exc! 
rec’ 
sem 
evel 
stiff 
rec 
arti 
| ‘ 
was 
6-pe 
the 
jam 
trou 
sion 


Cast 
as t 
epic 

» 
wer 
Sici 
wer 
que 
life 
tha 
han 
cou 
syn 

( 
( 
abc 

( 
afte 
cen 
tha 
full 

T 
by 
ero 
mo 
to | 
eve 
pro 
anc 
ins 
ma 
apy 
bei 
lim 
tha 
0-¢ 
gui 
of 1 











Dec. 26, 1947 


of Supply and the exchanges were carried out 
by the R.E.M.E. 
As will have been gathered, the work re- 


quired on each task was considerable, 
amounting to about eighty man-hours. The 
number of distorted cradles found was von- 
siderable, too, but most of them were so little 
out of alignment that they could be rectified. 

The proportion of barrels which required 
exchanging was 20 per cent, while the bulk of 
recoil assemblies required rectification. All 
semi-automatic brackets had to be exchanged 
eventually, although an attempt was made to 
stiffen them by the fitting of a plate. All 
recoil springs, likewise, on both tank and 
artillery mountings had to be modified. 

It is satisfactory to record that the work 
was done in time; and I only heard of one 
6-pounder failure through faulty recoil in 
the early stages of the attack. This one 
jammed after two or three rounds only, so the 
trouble may not have been due to any dimen- 
sional faults. There may have been other 
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cases, but they were so few and far between 
as to avoid anything in the nature of a serious 
epidemic. 

5:5in Medium Howitzer. — Complaints 
were received during the North African and 
Sicily campaigns that 5-5in howitzer barrels 
were developing bad oval wear and conse- 
quent scoring, with the result that their useful 
life was reduced to less than 50 per cent of 
that expected. Investigations were put in 
hand by the Ministry of Supply in this 
country and by the R.E.M.E. in Italy. The 
symptoms of the defect were as follows :— 

(i) Oval wear developed at bottom centre 
(‘down ’’) at the start of the rifling after 
about 700 full-charge rounds. 

(ii) Ovality developed to about 0-040in 
after 2500 rounds, when scoring started at top 
centre (‘up’) and developed so rapidly 
that barrels were unserviceable at about 2900 
full-charge rounds. 

The life of the bore of a gun is determined 
by several factors. The two effects of gas 
erosion, namely, wear and scoring, are the 
most important. The term ‘‘ wear ”’ is used 
to denote a general and usually more or less 
even inerease in internal diameter as firing 
proceeds. ‘‘ Scoring” refers to more severe 
and localised erosion of the bore. In this 
instance scoring started opposite the area of 
maximum wear when ovality reached 
approximately 0-040in. As the weapons were 
being condemned for scoring long before the 
limit of wear was reached, it was thought 
that if the ovality could be held below 
0-040in scoring would not develop and the 
gun would remain serviceable until the limit 
of wear was reached. 
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The 5-5in shell now weighs 80 1b, but at 
the time of these troubles it weighed 100 lb, 
which was somewhat heavy for this calibre, 
and it was thought that this weight was 
causing the initial wear. Experiments were 
therefore put in hand to rotate the barrels at 
intervals through various angles to equalise 
the wear. 

The 5-5in howitzer is fitted with a loose 
barrel, which is prevented from turning by 
two grub screws located half in the lip of the 
barrel and half in the jacket in which the 
barrel is carried, at top and bottom centres 
respectively. 

In order to reduce the machining necessary 
the rotation of the barrels in ‘‘ steps” of 
90 deg., as soon as ovality reached 0-010in, 
was tried. This only entailed cutting two 


extra slots for the locating screws and was 
moderately successful. 

Rotating the barrels through 120 deg. as 
soon as ovality reached 0-010in was tried 
next. 


This entailed cutting four extra slots, 


FIG. 


but was very successful; it almost com- 
pletely prevented scoring, and increased 
barrel life to the full estimated duration of 
6000-7000 full-charge rounds. To simplify 
the machining operations, R.E.M.E. work- 
shops manufactured a suitable jig. 


WADING 


My next theme concerns the preparation 
of the mass of equipment planned to land on 
the Normandy coast on D-day and subse- 
quent days without the benefit of any dock 
facilities, piers, or landing stages. 

The problem was fantastic. Most of our 
transport vehicles would wade up to lft 6in 
and our fighting vehicles up to 3ft in calm 
water at slow speeds. We had now to cater 
for entry into water of very much greater 
depth, down a ramp inclined at about 20 deg. 
to the sea bottom, and to make our way 
ashore through a moderate surge (lft 6in 
waves were stipulated) as fast as we could, 
in the face of a lively defence and subject to 
moving both parallel to, and across, the path 
of the waves. 

We had to be prepared for immersion for 
one-half to three-quarters of a mile, and in 
the case of certain special equipments for 
periods up to forty-five minutes or more 
continuous immersion. 

There were four main types of equipment 
to consider :— 

(a) Armaments. 

(6) Armoured fighting vehicles. 

(c) Transport vehicles. 

(d) Miscellaneous equipment, such as radar 
sets, signal vehicles and trailers, &c. 

(a) Armaments.—Armaments were simple, 
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the requirement being to prevent the ingress 
of water to the barrels, to protect the breech 
mechanism and traversing gear from damage 
by sand and water, and to ensure that the 
towing attachment did not foul the junction 
between ramp and landing craft, with its con- 
tained angle of 160 deg. 

These objects were achieved by the simple 
process of plugging the gun muzzle; pro- 
tecting the breech mechanism and traversing 
gear by a liberal application of grease (and 
in some cases by the addition of an outer 
covering of balloon fabric) ; and by altering 
the position of towing hooks on prime movers 
to ensure clearance of the ramp joint. 

(b) Armoured Fighting Vehicles—The de- 
sign and production of the wading equipment 
and the necessary modifications for each type 
of armoured fighting vehicle (A.F.V.) was 
the responsibility of the Director of Tank 
Design, Ministry of Supply. 

When his design was complete for any one 
type, a ‘‘ one-off ” trial was run at a Ministry 
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“wading trial centre,’ at which repre- 
sentatives of the manufacturer and of the 
Director of Tank Design, as well as the War 
Office General Staff and the Director of 
Mechanical Engineering were present. If 
satisfactory, enough equipment was then 
produced for a “‘ large-scale trial ’’ in which 
a sub-unit (such as a troop, squadron or com- 
pany of anything up to twelve or sixteen 
vehicles, driven and waterproofed by their 
own crews) was put over the side. Any weak 
points or (very important) impractical points 
when it came to application of the scheme 
by troops were eradicated, and trials were 
continued until the scheme was perfect and 
was accepted by the General Staff. 

Writing of instruction books, profusely 
illustrated, and the provision of the bulk 
supply of stores for all vehicles of that 
particular type, was then put in hand. 

The actual waterproofing consisted of the 
provision of external fittings, such as air 
chutes, exhaust chutes and the protective 
covering of armament, which was done by 
the Director of Tank Design and the Pro- 
vision Branches; the fitting of angles, 
brackets, &c., to take these fittings (known 
by the generic term of ‘‘ weldware ”’), which 
was the job of the R.E.M.E.; and finally, the 
actual waterproofing by a proprietary sealing 
compound or asbestos compound of such 
components and of rivet and bolt heads, 
welding seams, apertures and joints for 
armaments or equipment, such as periscopes, 
&c., which was the duty of unit crews. 

Tanks and self-propelled artillery, being 
of the nature of closed vessels themselves, 
gave less trouble in detailed preparation, by 
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their crews, for wading than did transport 
vehicles, but meticulous care in sealing all 
rivets, bolts and welded seams was always 
necessary. The welded seam rather surprised 
us, for few of the perfectly sound, shotproof 
and well-executed seams proved to be actually 
waterproof. 

The removal of the external chutes, which 
were a hindrance to the tank’s tactical réle 
once ashore, was carried out by automatic 
means and fabrics, enveloping guns, instru- 
ments, air inlet louvres and turret rings were 
blown off by explosive operated by the 
driver. Fig. 1 shows a waterproofed A.F.V. 
nearing the shore. 

A difficulty encountered with certain 
carriers was the failure of the steering brakes 
due to the effect of sea water. When these 
little machines were towing 6-pounder guns 
in the water the brakes failed to grip suffi- 
ciently to guide both carrier and 6-pounder, 
and the driver was forced to move straight 
ahead in whatever direction he found himself 
pointing on leaving the ramp, and this was 
by no means always in a straight shoreward 
direction. 

Eventually, by grooving the brake linings, 
we got enough control to make the project 
practicable ; but it entailed the provision 
of special liners for every towing carrier. 

(ec) Transport Vehicles—These were the 
most numerous class of equipment to be 
waterproofed and the most difficult. 

Initially, the Ministry of Supply worked 
out, with manufacturers, a number of 
methods suited individually to each make. 
These were tried in fresh and salt water, 
approved and scheduled for use. Large 
numbers of vehicles were then waterproofed 
under Ministry of Supply arrangements at a 
depot at Treforest, and were stored for some 
months prior to March, 1943. 

Then two difficulties arose: first, it was 
found that the methods of waterproofing 
were sound in themselves, but were not suit- 
able for application by comparatively un- 
trained troops; secondly, a test wade of 
a number of these vehicles showed that the 
materials deteriorated in storage and none 
of them waded successfully. 

About this time the responsibility for water- 
proofing of equipments passed to the Director 
of Mechanical Engineering at the War Office, 
and we set ourselves the task of producing, 
for transport vehicles, a scheme which would 
be simple of application, as universal as 
possible in its application to the wide range of 
vehicle types to be covered, and as durable 
as possible in its results. 

A special Deputy Directorate at the War 
Office was formed under the control of 
Brigadier H. R. Howard, C.B.E., M.I. 
Mech. E., whose name should be marked 
well, for the co-ordination of the waterproofing 
schemes, instructions and trials for all equip- 
ment was in his hands, and the actual pre- 
paration of the schemes for everything 
except A.F.V.s was also his. That he was the 
right man in the job was proved by results. 

I must turn back to the methods evolved 
by the Ministry of Supply, which came to be 
known as “the manufacturers’ methods.” 
When these were finalised the materials 
available were limited. Such parts as elec- 
trical fittings (plugs, distributors, &c.) were 
sealed with a compound known as “ pressure 
plastic,”’ a red wax which hardened on appli- 
cation and produced a very fine gastight and 
watertight joint. It was rather difficult to 


apply, being stiff, and great care was required 
to ensure that the surfaces were clean and free 
from oil and grease before application. 

Air and breather intakes and apertures 
were fitted with pipes which were led up to a 
height safely in excess of the wading depth, 
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which at this time was laid down as 3ft plus 
lft 6in waves. Exhaust outlets were simi- 
larly upswept. The dynamo and starter 
motor, if not wholly enclosed, were protected 
by special sealing or by being placed bodily 
in a bag of waterproof material. 

The drawbacks to all these measures were 
that the pressure plastic sealing compound 
hardened and lifted with long storage; its 
application was difficult and required great 
patience on the part of the operator; the 
bags were difficult to fit and their final water- 
tightness was difficult to achieve, and the 
exhaust uptakes were bulky and extravagant 
in material, and were found, eventually, to 
be unnecessary. 

A compound was produced by one of the 
petroleum companies in 1943 which offered 
considerable resistance to the passage of 
electricity, was comparatively soft and easy 
to apply and was obtainable in large quan- 
tities. This was known as “asbestos com- 
pound ” and was a compound of finely flaked 
asbestos and a low-melting-point grease of 
more than average purity. It was not safe 
to rely on this stuff for parts where consider- 
able heat and possible pressure from leaking 
gases might be met. Here the “* pressure 
plastic’ remained supreme until another 
more easily worked material known as 
‘“Gripon”’ became available. This was a 
white compound and had the two very 
desirable characteristics of being easy to work 
and having excellent dielectric properties 
under varying temperatures. 

Eventually these two superseded all com- 
pounds previously employed for producing 
the electrical insulation of coils, starter 
motors and dashboard wiring and instru- 
ments ; and when the depth to be waded was 
raised steeply in two successive steps by the 
General Staff between August, 1943, and 
June, 1944, these two compounds enabled us 
to face the increased depth with comparative 
equanimity. 

For the dynamos it was found, after much 
trial, that the most effective method was also 
the simplest, namely, to spray the interior 
with ordinary engine oil, remove all brush 
covers and protecting plates and let the 
dynamo take a salt water bath. 

The exhaust outlet gave us another 
pleasant surprise. We found that the 
universal bogey of the motorist in the water 
splash, namely, the possibility of water 
entering his engine through the exhaust 
pipe if the engine were allowed to stall, was a 
myth. This was conclusively proved by 
stalling the engines of several types of 
vehicles in an experimental water tank and 
allowing the engines to cool and stay sub- 
merged above the exhaust outlet level for 
anything up to forty-five minutes. In no 
case was there ingress of water via the 
exhaust system, though in some cases there 
was evidence of water in crankcases, due to 
normal seepage, aggravated no doubt by 
the drop of pressure within the crankcases. 
We therefore abandoned all exhaust pipe 
extensions and saved much time, labour and 
material thereby. 

Certain vehicles present special difficulties 
in waterproofing ; in one the distributor is 
tucked away low and close to the radiator, 
the radiator having to be removed bodily to 
waterproof this item. In others the dash- 
board presents special difficulties, while yet 
in others the size of the vehicle is such that the 
height of the driver’s mouth above water is 
the governing factor. 

In all of them the driver gets a sudden 
cold bath, at least up to the waist, as he 
leaves the ramp, and one of the hardest things 
in training crews is to accustom the driver 
not to snatch his foot off the accelerator 
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pedal when he gets his bath. A colder and 
longer immersion is the inevitable result of 
such squeamishness, but it is a very natural 
reaction. 

One type of vehicle, perfectly—in fact, out. 
standingly—successful on land, had barely 
sufficient tractive power under wading con. 
ditions to push aside its own volume of water, 
Another had such fine clearance between 
piston and cylinder that when the cylinder 
block was suddenly cooled by immersion 
piston seizure occurred. A rush order for 
refitting (we gave them an additional 0-004in 
clearance) some thousands of vehicles with 
undersize pistons was carried out in an 
exemplary manner. 

Those who have not experienced it will 
have difficulty in realising the power of even 
moderate seas when they play on a sub. 
merged vehicle. We rarely waded in waves 
of a size greater than 2ft 6in to 3ft, but often 
wings were buckled, bonnets stove in and any 
loose fittings were carried away. Further, 
particularly if moving parallel to the line of 
the waves, vehicles were lifted off the sea 
floor ; or, more frequently the weight on the 
front axles was so reduced during the passage 
of a wave that the steering wheel spun free 
in the driver’s hands, until the vehicle 
resettled. This lifting tendency could be felt 
even on a laden ‘‘ 10-tonner,”’ and one of 
these vehicles was actually overturned by 
surf during trials at Westward Ho! 

Superimposed on these excitements were a 
number of maddening, but quite understand- 
able, minor failures : failures in co-ordination 
between Government Departments ; failures 
of the financial authorities to appreciate the 
superlative need for uniformity in the com- 
position of waterproofing materials (open 
tender for compounds was resorted to, 
unknown to us, a crop of failures drew atten- 
to it, the faulty stuff had to be traced and 
rejected, while thousands of vehicle kits, 
already made up, had to be broken open, 
remade and resealed); the software pro- 
gramme fell out of phase with the rest of the 
programme, due to departmental short- 
comings; the quality of the explosive 
employed in certain parts of the scheme 
suddenly fell off and stringent precautions 
had to be taken; the composition of the 
force varied from week to week—in detail, 
it is true, but always, it seemed, with devas- 
tating effect on our plans ; and finally, as all 
the world knows, the weather broke in June, 
and we had higher tides and bigger seas on 
the Normandy coast than had been known, 
in that month, for thirty years. 

To cover possible eventualities, we had 
calculated on losses through drowning of not 
more than 10 per cent of all vehicles put 
through the surf. The General Staff accepted 
the risk of 10 per cent failures. 

The next few illustrations show the results 
achieved by sound waterproofing. Fig. 2 
shows a “ Jeep’ wading in 5ft of water, and 
Fig. 3 shows a “10-tonner”’ entering the 
water from the landing craft (‘‘ L.C.T.’’) and 
gives an idea of the degree of immersion at 
this stage. In Fig. 4 a 3-ton vehicle is seen 
wading. The waves in all these pictures are 
well under the stipulated 1ft 6in in height, 
so the vehicles in these instances are perform- 
ing under optimum conditions. 

And the results? The net result of the 
waterproofing activities prosecuted by the 
R.E.M.E. from July, 1943, to June, 1944 
(and, be it noted), the spadework done before 
and after July, 1943, by the Ministry of 
Supply) was that 99-85 per cent of the water- 
proofed vehicles made shore successfully. 
We had guaranteed 90 per cent. We were 
satisfied. 
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A Diesel-Electric Shunting 


K have received from the Brush Electrical 

Engineering Company, Ltd., of Lough- 
porough, details of the first prototype diesel- 
electric shunting locomotive to be built by the 
company. This locomotive has been loaned 
to the London and North-Eastern Railway 
Company and is at present undergoing trials 
at Stafford. Designed for shunting operations 
in large marshalling yards, including hump 
shunting, the locomotive is equally suitable 
for use in the yards of industrial undertakings, 
where the movement of heavy loads at low 
speeds is required.. It is claimed to be the 
first shunter for British railways to be fitted 
with a two-stroke oil engine, and it has com- 
pressed air starting in place of the more common 
electric starting gear. 

In full working order the locomotive weighs 
51 tons, and is capable of a starting tractive 
force of 32,000 lb, which can be maintained 
up to a speed of 2 miles an hour. The power 
wit is a standard Petter ‘‘ SS 4 'T ”’ two-stroke, 
four-cylinder ‘“‘ Superscavenge ” oil engine, 
rated to give 400 b.h.p. at 600 r.p.m., directly 
coupled to a Brush traction generator with a 
continuous rating of 190kW at 600 r.p.m. 
The engine and the generator are mounted on a 
common fabricated steel bed-plate, which in 
turn is supported on the locomotive frame by a 
three-point suspension. Mounted on top of 
the main generator is an auxiliary generator 
driven by a rope drive. The main generator 
supplies power to two nose-suspended Brush 
traction motors, each driving an outer axle 
by double-reduction spur gearing. The traction 
motors have a continuous rating of 116 b.h.p. 

When the engine is running all the lubricating 
oil passes through an Auto-Klean filter, and 
some of it is by-passed through a Streamline 
filter before passing into the cylinders. The 
engine cooling water is by-passed by a thermo- 
static valve until the temperature of the water 
is sufficiently high for it to be cooled by the 
radiator. Three radiators connected to the 
engine water system are provided for heating 
the fully enclosed driver’s cab. To prevent 
freezing of the circulating water in the 
engine and radiator when the engine is shut 
down for long periods during the winter a 
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Locomotive 


the front buffer beam and charged by a small 
compressor set, driven by a small horizontal 
twin-cylinder diesel engine mounted between 
the main engine and the radiator. This com- 
pressor set runs intermittently for short periods 
when it is necessary to recharge the starting 
air reservoir. If the air-starting system should 
fail completely, the main diesel engine may be 





DRIVER's CAB 


started by pushing the locomotive a few yards 
with another locomotive. In an emergency 
of this nature, a “ tow start ”’ switch enables 
the normal functions of one traction motor 
and the main generator to be reversed until 
the generator runs the engine up to the firing 
speed. The main generator design is such that 





LOCOMOTIVE WITH SIDE 


paraffin water heater is provided on the floor 
of the locomotive between the engine and 
radiator. The locomotive has a fuel tank with 
a capacity of 800 gallons, and its radiator water 
capacity is 120 gallons. All air used by the 
engine is cleaned by four Burgess oil-wetted 
filters mounted on the engine blowers. 
Compressed air for starting the engine is 
obtained from a reservoir housed behind 





INSPECTION DOORS OPEN 


battery starting of the engine through 
the generator can be adopted if required. 

The main control equipment is housed in a 
cubicle in the cab. All of the necessary engine 
and electrical instruments are mounted on a 
sloping panel on top of the cubicle, and mounted 
above this on a bracket supported from the 
cab bulkhead is the speedometer and main 
ammeter. All figures and pointers on the 
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instruments are luminised to provide efficient 
instrument indication at night. ‘The controls 
are duplicated on each side of the cab, and a 
‘deadman’s”’ pedal device is incorporated 
which is so interlocked with the braking system 
that in the event of the pedal not being kept 
depressed the power circuit to the traction 
motors is opened and the brakes applied. A 
time delay action in the system allows the 
driver to move from one side of the cab to the 
other without interruption of power. Protective 
relays for overload, earth fault and loss of 
brake reservoir pressure are provided, and in 
the event of any one of them opening the 
locomotive is rendered inoperative. There is 
also a low oil pressure cut-out on the main 
engine. 

The locomotive speed is controlled from the 
main controller, a feature of which is the 
complete absence of notch positions. This 
design gives smooth control over the full range 
of movement of the controller irrespective 
of whether fieid control of the main generator 
is being employed, or speed control of the 
engine. The main generator characteristic 
prevents overloading of the engine except when 
the controller is in the full power position when 
torque control comes into effect. The engine 
speed is infinitely variable between 300 and 
600 r.p.m., remote operation of the governor 
from the controller being by means of a servo 
mechanism. 

In addition to supplying field excitation for 
the main generator the auxiliary generator 
supplies power for a motor-driven brake com- 
pressor, a motor-driven blower for cooling 
of the traction motors and a hotplate in the 
driver’s cab. An automatic voltage regulator 
maintains constant voltage from the auxiliary 
generator irrespective of changes of load and 
speed. 

The generators and traction motors have 
been specially designed to suit the arduous 
conditions of traction service, special attention 
having been paid to ease of access for main- 
tenance. Provision is made for disengaging 
the traction motor gears in the event of it 
being necessary to haul the locomotive from one 
place to another at speeds above 20 m.p.h. 

The generators and motor blower are 
installed in a separate compartment which 
draws its air supply through oil-wetted filters 
mounted in the compartment doors. By this 
arrangement the two tractidn motors are 
supplied with clean, filtered air. 

A twelve-cell lead-acid battery supplies all 
lighting points in the cab, engine and generator 
compartments, in addition to electric marker 
lights. This battery is charged by a small 
dynamo driven from the main engine. 

Westinghouse air brakes are fitted to the 
locomotive, the driver’s brake valve being of 
the self-lapping type. Pneumatic sanding 
equipment supplies sand to both leading and 
trailing wheels. All cross stretchers in the 
underframe are of welded construction, and 
the axle-boxes are fitted with wick-lubricated 
white-metal bearings. 

In both the engine and generator compart- 
ments the doors are full length and afford 
excellent access to all equipment and an 
unobstructed view along the side of the locomo- 
tive for the driver. A _ stiding roof gives 
access to the top of the engine for inspection 
and maintenance purposes. 


———_>—_———_ 


SuMMER Water Supety in Lonpon.—The 
Chief Engineer of the Metropolitan Water Board 
has submitted to the Works and Stores Committee 
a report concerning the shortages of water supply 
throughout the Board’s area during the summer, 
and detailing the steps taken to deal with the situa- 
tion. The Works and Stores Committee has recom- 
mended to the Board that, to provide against 
future similar contingencies pending the installation 
of additional filtration plant, arrangements might 
be made with the B.B.C. for the general public to 
be acquainted of the supply position in affected 
areas. The Committee felt that the public should 
also be informed that co-operation in the matter 
of economy would obviate recourse to a general 
imposition of restrictions in the use of water owing 
to the filtration plant being overloaded. 





608 


Oil Deterioration in Trans- 


. 
formers and Switchgear* 
By H. HURWORTH, A.M.I.E.E.+ 
DETERIORATION OF OIL VAPOUR 

For several years it has been standard prac- 
tice on a large distribution system to make 
detailed reports of any sludge deposits found 
in transformers or switchgear. These reports 
cover the inspection of nearly 2000 units, 
and have shown that there is no instance 
where sludge is deposited above the oil level, 
unless the oil vapour is subjected to electrical 
stress. 

This evidence led to three conclusions. 
(a) Sludge deposits on transformer lids and 
oil circuit-breaker insulators were found in 
quantities too large to be explained as deposits 
of volatile sludge formed by chemical action 
below the oil surface. (6) The number of chemi- 
cal reactions produced in oil vapour by mole- 
cular agitation at normal transformer tempera- 
tures is insufficient to produce noticeable 
quantities of acid or sludge. (c) A satisfactory 
explanation of both corrosion and heavy deposit 
could be found in the action of electrical stress 
on oil vapour. 

Following these conclusions, a more detailed 
examination was made of switchgear and cer- 
tain transformers. Its object was to discover 
whether any relationship could be found between 
the amount of sludge or corrosion, and the 
potential gradient. Analysis of the results 
indicated that some kind of relationship did 
exist. For example, heavy deposits were 
found only in the, older types of switchgear 
where all the electrical clearances were rather 
small and the insulators were short. 

From transformers it was noticed that two 
special conditions were always associated with 
heavy sludge deposits or lid corrosion. These 
were a high stress-gradient in the oil expansion 
chamber, and a heavy vapour concentration, 
the latter apparently caused either by a high 
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Deposits more 
partially covered. 


operating temperature or by restricted breathing. 

Previously, the possibility of vapour deteri- 
oration had been largely ignored. This lack 
of interest is easily explained. It is known 
that in unit volume of a substance, the number 
of molecules which have sufficient energy to 
produce a simple chemical reaction is given by 
the expression 

N=tze—F£/ RT 

- Excerpts, Transmission Section paper, “Some 
Observations on Oil Deterioration in Transformers and 
Switchgear,” Institution of Electrical Engineers, 
December 10, 1947. 

7 Leeds Corporation Electricity Department. 


Heavy deposits of solid sludge found on transformer core 


than 2}in thick, the tap-change 
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where N is the number of activated molecules 
and z is a value which varies with the square 
of the total number of molecules in unit volume 
of the substance. Assuming that in a liquid 
the molecular concentration is in round figures, 
1000 times as great as the concentration in 
a vapour, the number of reactions in the vapour 
will be 10-® times the number in an equal 
volume of liquid. Obviously this small amount 
of activity cannot satisfactorily account for 











20 ee ee wed (rae: enna i 
| | | 
15 y 
p> ] 7 . is x, a 
3 KY 
2 my, 
= 0————_ “ne se 
3 One Electrode Wo) A 
= Immersed in 0il—| LL? : 
S 
3 | | Le | | 
5} —} edt 
a Both Electrodes 
i | Immersed in Oil 
a | | | | 
0s 9 2 3 4 5 6 


Period of Test, Months 


“THE ENGINEER 


Fic. 2—Acidity/time curves of switch vil, showing 
the effect of electrical stresses on rate of vil 
deterioration 


the formation of sludge in quantities such as 
those shown by the photograph in Fig. 1. 
These deposits all consisted of condensation 
products and metal salts originally formed on 
the under surface of the transformer lid. If 
electrical stresses are responsible for the con- 
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ions, so that a larger proportion will Possess 
sufficient energy to initiate a chemical reaction, 

Previously it had been believed that chemica] 
action in the oil was the source of sludge and 
acid deterioration products deposited on the 
lids of transformer tanks. These theories 
imply that in circumstances favourable to 
vapour deterioration the process might be 
reversed, with the oil absorbing some of the 
deterioration products formed in the vapour 
phase. This suggested that the theories could 
be checked by comparing the acidity of oil 
deteriorated under two conditions, one favour. 
able to deterioration in the vapour phase, 
and the other unfavourable. With this object 
in view, three glass beakers partially filled with 
the same quantity of oil were placed in a com. 
inon oil bath, and maintained at a steady 
temperature of 55 deg. Cent. for a period of 
several months. Each cell was provided with 
two steel electrodes spaced the same distance 
apart. In cell A, both electrodes were immersed 
in oil with their faces vertical. In cell B both 
electrodes were arranged in the same way 
but located in the air space above the oil 
surface. In cell C the electrode surfaces were 
horizontal with one electrode below the sur. 
face and one in the air space above the sur. 
face. A length of polished copper tape was 
provided to swamp any errors caused by cata- 
lytic action from electrodes located in the oil, 
A potential of 15,000 V a.c. was applied across 
each pair of electrodes. 

The test was continued for seven montlis, 
when the acidity of cell B was twice that of 
cell A. The results are shown graphically in 
Fig. 2. 

The volumes of vapour and oil space in each 
cell were in the ratio 100: 115. Therefore a 


rough estimate, ignoring breathing — losses 


and sludge deposits, suggests that volume for 
volume, the vapour contributed to the acidity 
of the oil an amount 15 per cent greater than 
the amount produced by the oil itself. 





-Deposits of solid sludge on transformer tank walls and insulators 


Note the small clearance between h.v. connections and side of tank. The 


cold oil level is indicated by the partial exposure of the tap-change switches. 


dition of this transformer, the possibility must 
be considered that they can sufficiently increase 
the amount of molecular activity in the air 
space of transformers to enable deterioration 
products to be produced in quantities at least 
equal to those produced in the oil. 

It is improbable that the proportion of ions 
in the oil-vapour molecules is large enough to 
account for this increase in activity, but there 
are two other ways of explaining the increase. 
They both imply that the collision energy of 
vapours ions under electrical stress is much 
greater than the collision energy of liquid 


Comparison of the readings at three and six 
months indicates that stresses have more effect 
on vapour activity as the oil deteriorates, 
probably because vapour from deteriorated oil 
contains more polar molecules than vapour 
from new oil. 

The following observation from _ service 
conditions illustrates the effect of electrical 
stress on the deterioration of oil vapour. 

A high acidity value was reported from the 
oil in one transformer out of a bank of three 
operating in parallel. Examination showed 
that the potential gradient in the air space of 
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this transformer had been accidentally increased 
to ubout 4000 V/in, three times the normal 
value. This had been brought about by a 
fall of 2in in the oil level. Apparently the air 
space had been subjected to this stress for 
some months. The acid neutralisation value 
was 4°8mg of KOH per gramme of oil, and 
the amount of sludge on the windings was not 
excessive. The transformer contained grade 
A30 oil, which was fairly clear and light brown 
in colour. The general condition of the trans- 
former is shown by Fig. 3. Above the oil 
level it was in a very bad state. Tank lid and 
walls were heavily sludged with a dark brown 
deposit, parts of which had fallen on to insula- 
tors and live conductors. The lid and thermo- 
meter tube were badly corroded, several holes 
appearing in the former when the transformer 
was moved, A green deposit removed from 
the thermometer tube showed strong traces 
of copper formate. Sludge deposits were 
heaviest and the corrosion worst on the coolest 
part of the tank near to the substation venti- 
lator. Apparently this was due to condensa- 
tion. 

The transformer had been operating with a 
fairly high ambient temperature, although the 
thermometer immersed in the hot oil did not 
show an excessive reading. The normal load 
averaged 60 per cent, and was maintained at a 
fairly steady value for eight hours each day. 
The situation was dry, and the operating con- 
ditions could not strictly be described as 
abnormal. 

The thin coating of sludge on the windings 
suggested that, if the transformer had been 
subjected to normal conditions, hardly any 
sludge would have been deposited on the lid. 
A similar transformer running in parallel, 
and forming part of the same bank, was also 
examined. It was found to be in normal con- 
dition with the lid clean. This comparison, 
however, is not quite conclusive, as the second 
transformer was put into service a few months 
after the damaged one. 


Deposits ON ‘TRANSFORMER Lips 


Examination of deposits on transformer 
lids has sometimes shown rather strong con- 
centrations of ferric or iron formate. The 
presence of these deposits shows that oil 
vapour contains fairly large quantities of mobile 
ions in the form of volatile acids, which would 
contribute substantially to the stress activity. 
Perhaps more important, however, is their 
tendency to orient in the stress field, which 
reduces their chance of escape through the 
breathing orifice. 

The escape of oxidised vapours is also in- 
fluenced by the temperature of the transformer 
coverplate. Parts of the plate are often much 
cooler than the oil, and molecules which readily 
vaporise in the hot oil easily condense on the 
cold surface. For example, formic acid with 
a boiling point of 101 deg. Cent. condenses 
much more readily on a cold coverplate than 
on the hot oil surface. The same applies to 
water vapour. These two substances when 
combined in a condensed form are highly cor- 
rosive. Routine examinations have always 
shown more corrosion and heavier sludge- 
deposits on parts of the lid or tank exposed to 
cold air coming from a ventilator. It is prob- 
able that lid corrosion can be reduced by 
using gaskets with good heat-conducting pro- 
perties. This will reduce condensation by 
increasing the temperature of the lid. The 
practice of dissipating corrosive vapours by 
ventilating the expansion chamber has become 
more and more popular during the last three 
or four years. Many engineers support their 
belief in* this method by quoting from their 
own experience. In fact, there is no reason 
to doubt that ventilation reduces acidity 
and almost eliminates lid corrosion. Never- 
theless, it is apparent that the practice has 
disadvantages. It is opposed to the principles 
by which a conservator tank retards the absorp- 
tion of oxygen, and it entirely eliminates that 
part of the oxygen pressure-gradient above the 
oil surface. As a result, the oxygen pressure 
in the surface layers of oil is raised to atmo- 
spheric pressure, and it would seem that the 
rate of deterioration is greatly accelerated, 





THE ENGINEER 


although this condition is obscured by the 
escape of volatile acidity. Furthermore, ven- 
tilation practically eliminates any chance that 
the oxidation rate may become stabilised before 
the oil becomes useless as an insulating medium. 
For these reasons, it is thought that the initial 
advantages of ventilation in reducing main- 
tenance may later be lost through the formation 
of excessive amounts of sludge. 


—_—_———>—__- —- 


A Pump Factory at Hillington 


DvRING a recent visit to Glasgow we were 
invited to inspect the new works of Mirrlees 
(Engineers), Ltd., at Earl Haig Road, Hilling- 
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pressures up to 200 lb per square inch gauge, 
with viscosities ranging from 40 to 1500 seconds 
Redwood No. 1. The horsepowers required are 
up to 400, but the capacity of the pump and 
driving motor vary according to the properties 
of oil to be pumped. 

The pump consists of a power screw having 
right and left-hand threads, so that the liquid 
to be pumped is drawn from the ends of the 
screw and is propelled, as by a continuously- 
acting piston, to the discharge outlet. Idlers 
are provided, right and left-hand threaded, 
which are driven by fluid pressure, and not by 
metallic contact with the rotor. The screws 
operate within a renewable sleeve and the whole 
assembly can be readily withdrawn for inspec- 





OI FUYEL PUMP WITH SMALLER PUMP IN FOREGROUND . 


ton, Glasgow, 8.W.2. The shops, which were 
originally part of the Rolls-Royce foundry, have 
been rapidly converted into a special factory for 
the manufacture and testing of Mirrlees “‘ IMO” 
pumps. 

We show herewith one of the largest pumps 





VERTICAL SPLIT-CASING PUMP FOR MARINE 
SERVICE 


yet constructed, which was exhibited at 
Olympia. It has a designed capacity of 577 to 
636 tons of fuel oil per hour, delivered at 


tion without having to dismantle the suction or 
delivery piping. 

These pumps are of high efficiency and 
operate silently. An advantage claimed is 
that the liquid being pumped travels in an 
axial direction and does not rotate. That being 
so, there is no turbulence and little danger of 
emulsification. A smaller “IMO” pump is 
shown in the foreground of our engraving. We 
saw under construction and test several other 
designs of pump for working pressures up to 
1500 lb per square inch. 

An interesting design, specially for marine 
use, is shown in the accompanying engraving. 
It has a split casing and is of vertical con- 
struction, with the driving motor on the top of 
the pump. The pump has a designed running 
speed of 950 r.p.m. and when pumping fuel oil 
operates at 50 lb per square inch with a designed 
capacity of 43-5 tons per hour, while when 
dealing with lubricating oil at 250 Ib per square 
inch it has a designed capacity of 39-5 tons per 
hour. Pumps of this pattern have been supplied 
for several ships. 

In going through the shops we saw various 
types of screws being generated on special 
machines designed and built by Mirrlees. The 
company also makes use of an optical thread 
comparator for checking the finished ground 
contours of the cutters used to generate the 
screws and idlers. In the test bay we noted 
facilities for testing all sizes of pumps with oils 
at differing temperatures, viscosities and 
pressures. 


—_—_—_—— 


Concrete IN CoxuirRies.—The Cement and 
Concrete Association has produced a well-illustrated 
brochure describing some outstanding examples 
of the use of concrete, above and below ground, in 
the coal mines of this country. Pithead structures, 
coal washeries and cleaning plant, ventilation, shaft 
linings, and pithead baths are all matters in which 
concrete is now employed, and the aim of the 
brochure is to provide useful suggestions for the 
use of concrete in various aspects of colliery recon- 
struction work. 
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Industrial and Labour Notes 


British Overseas Trade 


The total value of exports of United 
Kingdom goods in the month of November 
was £102, 253,827, compared with £108,204,294 
in October. The reduction can be accounted 
for by the fact that November contained only 
twenty-five working days—two less than 
October—and the Board of Trade states that 
the daily rate of export was slightly higher 
than the record achieved in July. In volume, 
November exports were estimated as being 
about 112 per cent of the 1938 monthly average, 
compared with 120 per cent in October, and 
111 per cent in the fourth quarter of 1946. 

Exports of most groups of manufactures 
were maintained during November, in spite 
of it being a shorter working month. There 
were, however, considerable reductions in 
exports of iron and steel and vehicles. Machi- 
nery exports reached a total value of £16,704,027 
and amounted in volume to 60,639 tons, figures 
which were only slightly below the October 


totals. Imports in November were valued at 
£138,164,356, compared with £161,428,969 


in October, and re-exports of imported goods 
were £4,011,227. The fall in the value of 
retained imports has resulted in the adverse 
balance of trade falling to £31,900,000, which is 
the lowest figure since February. 


The Coal Situation 


A review of Britain’s coal position 
was given at a Press conference on Wednesday 
of last week by Mr. Hugh Gaitskell, the Minister 
of Fuel and Power, who said that the total 
production of deep-mined coal in the first 
six weeks of the winter was 24,400,000 tons, 
an increase of 7 per cent on the amount mined 
in the corresponding period of 1946. The 
number of shifts worked per wage-earner was 
about 2 per cent less than last year, but the 
Minister stated that the effect of hat had been 
more than counterbalanced by the increase 
in manpower and the marked improvement in 
output per manshift. In the first five weeks 
of the present winter, colliery manpower had 
been, on a weekly average, 715,000, compared 
with 691,700 last year, and output per man- 
shift overall had been 1-13 tons, compared 
with 1-06 tons last year. 

Mr. Gaitskell reported also that the output 
of opencast coal this winter had increased by 
458,000 tons, or 58 per cent above the output 
in the first six weeks of the winter of 1946. 
An exceptionally good output of opencast 
coal in November could be attributed largely 
to the dry weather, although machine capacity 
on the sites was now more than 14 per cent 
higher than last year, and better methods of 
site preparation and more efficient maintenance 
of equipment had contributed to the improved 
output. In the week ended December 13th, 
however, the production of opencast coal, 
180,000 tons, did show some falling off, and 
since work on the sites was very dependent 
on the weather, it must be assumed that from 
now on output would be running at a lower 
level. 

Another point regarding coal production 
which the Minister emphasised was that the 
improvement in the last six weeks had been 
brought about by the agreement on extra 
hours of work. By November, mines repre- 
senting about 94 per cent of total output had 
made arrangements for working extra time, 
and the National Coal Board estimated that, 
as a result, an additional output of about 
200,000 tons a week had been obtained. There 
would probably be a seasonal decline in pro- 
duction after the Christmas and New Year 
holidays, but the Minister thought it possible 
that the total output of coal in the fifty-two 
weeks of 1947 might reach 197,000,000 tons. 

Inland coal consumption, the Minister 


reported, in the five weeks ended December 
6th, was at a higher rate than in the comparable 
period of 1946, but was not up to the level 
expected. During the five weeks mentioned, 


17,952,000 tons of coal had been consumed, 
which was an increase of 0-3 per cent on last 
year’s figure. Coal stocks on December 6th 
totalled 16,652,000 tons, as in the first four 
weeks of the coal winter it had been found 
possible this year to keep adding to the stocks. 


The Winter Coal Budget 


A statement on the revision of the 
winter coal budget was made in Parliament 
on Wednesday of last week by the Minister 
of Fuel and Power. 
improved coal production and a lower inland 
consumption than had been anticipated 
matters referred to in the preceding note 
the Government had decided that certain 
modifications could and should now be made in 
the coal allocation plan for this winter. 

As from January 1, 1948, therefore, the 
amount of coal to be made available for exports, 
bunkers and bunker depots abroad would be 
increased from 112,000 tons to 200,000 tons 
a week, about three-fifths of which would 
be for bunkers and bunker depots and the 
remainder for exports. Potential customers 
for exports, the Minister explained, would be 
countries which participated in the Conference 
of European Economic Co-operation, and other 
countries, subject in each case to securing in 
trade arrangements a good return for this 
country in food, raw materials or dollar saving. 

Other changes announced by the Minister 
were that supplies for domestic consumers 
would be increased by about 20,000 tons 
a week, and also that additional supplies to 
coke ovens would be forthcoming. On this 
latter point the Minister said that the present 
programme was not sufficient to meet the 
continued high requirements of the iron and 
steel industry for coke, and another 20,000 
tons of coal a week must be provided. On 
the other hand, it was clear from the experience 
of recent weeks that the coal requirements of the 
iron and steel industry had been over estimated 
and on that account a saving would be achieved 
which balanced almost precisely the increased 
needs of coke ovens. 


The T.U.C. and the Economic Situation 


As recorded on this page of our last 
issue, the General Council of the Trades Union 
Congress considered at its meeting last week 
the interim report of its special committee, 
which has been investigating certain aspects 
of the prevailing economic situation. It has 
now been stated that the document has been 
framed as a basis not only for the conference 
of trade union executives, which it is proposed 
to hold in the near future, but also for detailed 
discussions with the Government. The report 
emphasised the considerable responsibilities 
resting upon trade unions in the country’s 
present circumstances and also directed atten- 
tion to the importance of maintaining price 
stability. 

After a full discussion, the General Council 
unanimously accepted the report and decided 
that it should be issued to all affiliated unions 
early in the New Year. Meanwhile, the special 
committee has been authorised to continue 
its detailed examination of the inter-related 
problems of price and profits control and 
limitation, with a view to the preparation of a 
final report. 


Tin Prices 
Last week, the Ministry of Supply 
announced that, as from December’ 17th, 


the price of tin metal of minimum 99 per cent, 
up to under 99-75 per cent, tin content, had 
been increased from £437 to £510 per ton 
(f.0.b., U.K. port on delivered U.K. consumers’ 
works). Prices of other grades have been 
varied as follows: refined tin, 99-75 per cent 
minimum, from £438 10s. to £513 10s. ; refined 
tin 99-9 per cent minimum in 28 lb ingots, 
from £443 to £518; grain bar tin, from £457 
to £530, and granulated tin from £462 to £535. 
The restrictions on the granting of licences 


He said that in view of 


to United Kingdom consumers, which have 
been in force for November and the first half 
of December, have now been withdrawn and 
applications for such licences will, till further 
notice, be granted in full at the new prices. 

The Ministry has also announced new buying 
prices for Malayan tin metal and Nigerian tin 
concentrates, which became effective on Decein- 
ber 19th. The buying price for Malayan 
metal has been increased from £423 to £500 
per ton ex smelters’ works (Penang or Singa- 
pore), and the buying price for Nigerian tin 
concentrates has been increased from £405 
15s. to £477 per ton of tin in ore f.a.s. Nigeri:an 
port. The selling price of Malayan metal has 
been raised from £426 to £504 per ton ex smelter 
(Penang or Singapore). 


Management Difficulties 

In reviewing the company’s activities 
during the past year at the annual meeting, 
on December 19th, of Hale and Hale (Tipton), 
Ltd., the chairman, Mr. W. Edgar Hale, 
M.1.Mech.E., had some observations to make 
concerning the difficulties with which manage. 
ments find themselves confronted to-day, 
The position, he thought, presented the most 
serious challenge that had ever been made 
to those responsible for the management and 
conduct of the commercial activities upon 
which the whole country depended, and _ in 
his opinion there never was a time when “ so 
many were dependent upon so few.” 

The * few,’ Mr. Hale commented, were the 
executives, from junior foremen right through 
to managing directors, and it had to be recog- 
nised that the whole national set-up was depen- 
dent upon them. It was they who did the con- 
structive thinking and undertook appropriate 
direction, without which the whole body of the 
people would be hopeless and helpless. The 
pathetic aspect of it was that those sections 
of the community who knew they had a talent 
for leadership and felt it their duty to adopt 
it, received in the main small appreciation, 
by virtue of the fact that they had so little 
real energy left after a long day’s effort to 
enable them to beat ‘a drum” and announce 
from the housetops the work they were doing. 

For a period of many years now, Mr. Hale 
continued, manufacturers had had to tolerate 
a tremendous amount of sabotage of carefully 
thought out and beneficial schemes, by their 
invaluable intentions being distorted by some 
person or other who had no other interest in 
life but to climb the political ladder and there- 
from succeeded in acquiring very excellent 
material security in life without real work or 
effort of any kind. Those, Mr. Hale said, were 
the people he blamed for the low standar« 
of productive effort in this country to-day. 


The South Wales Steel Industry 


In a written reply to a Parliamentary 
question, the Minister of Supply announced 
last week that the Government had decided 
that the new cold reduction plant for sheet 
steel—which is part of the development being 
undertaken by the Steel Company of Wales, 
Ltd.—should be sited at Margam, where it 
would be adjacent to the new hot strip mill 
already approved and would thus ensure the 
full advantages of closely integrated production. 

This decision, the reply stated, would 
involve the transfer of certain work at present 
being done at the Orb Works of John Lysaght, 
Ltd., at Newport, but it was not anticipated 
that the effects would be felt at Newport for 
about two years. Every effort would be made 
to see that alternative work became available 
for any men who might be displaced in Newport 
and district as a result of the establishment of 
the new plant at Margam. The employment 
opportunities for men to be created by the new 
factories and extensions now under construction 
in the Newport area would, the Minister 
thought, when completed and in full production, 
exceed by a substantial margin the number of 
workers likely to be available for employment. 
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French Engineering News 
(From our Correspondent) 
Paris, December 19th 

Now that the railways are working again 
and coal trains are due to arrive from Moselle, 
Electricité de France is slightly more optimistic 
about the position. In any event, complete 
exhaustion of stocks has been avoided. Pro- 
duction by the Paris thermal plants has not 
vet been increased, remaining at 30 per cent 
of normal. Despite large-scale ‘“‘ imports ”’ 
from the provinces, amounting to 7 million kWh, 
the normal service cannot be re-established 
and cuts will continue. National production, 
even at @ normal output of 85 million kWh, 
does not meet all needs, and it has now fallen 
to 65 million kWh. 

Stocks of coal held by gas plants amount 
to 175,000 tons, or a twenty-five days’ supply. 
Production fell to 50 per cent of normal, about 
125 million cubic metres of gas a month. In 
this particular branch, the strike presented a 
curious form. The strikers worked, but they 
limited their production to 50 per cent of normal, 
which was not a bad solution because in this 
kind of work it would have been possible to 
employ unskilled labour. 

* * * 

The effects of the dollar crisis are likely to 
vary in gravity in the different sectors of indus- 
trial activity. Iron allocations, for example, 
are unlikely to be seriously affected, at least, 
at first, because the French steel industry uses 
raw materials of national origin. On the other 
hand, purchases of machinery will be gravely 
affected. Also, the decrease in supply of non- 
ferrous metals, notably copper, will mean 
marked slowing down in certain sectors. The 
cotton industry, two-thirds of the raw materials 
for which comes from the United States, will 
be reduced, possibly by half, and other products 
which will be seriously affected will be the 
petrol refining industry and non-ferrous metals. 

* * *x 


Imports of electricity immediately prior 
to the strikes reached a maximum of almost 
4,000,000k Wh, a figure only once before reached, 
in 1947. On November 19th, imports totalled 
3,900,000kWh, with 3,500,000kWh from Ger- 
many and 400,000kWh from Switzerland. 

In the same period the mechanical and elec- 
trical industries were complaining that supplies 
of iron left much to be desired, both as regards 
delay in delivery and quality. The ball-bear- 
ing position was slightly worse, with a twenty- 
four months’ delay in delivery in some cases. 
There had also been no improvement in 
delivery of electric motors, and new orders 
were difficult to place. Finally, insulating 
material of all kinds was lacking. 

* * 


The Société de Constructions des Batignolles 
is now engaged on working out the preliminaries 
for the construction of the Assouan hydro- 
electric station. The Société is participating 
with the Etablissement Schneider for the 
first part of the civil engineering work on the 
dam, for which credits have now been obtained. 
The mechanical and electrical equipment has 
been ordered and only travelling cranes and 
forced conduits remain to be ordered. 

* * * 


French naval tonnage is increasing constantly. 
After falling from the pre-war figure of 2,700,000 
tons to 800,000 tons at the Liberation, it has 
now been built up again to the figure of 
1,835,000 tons. Another 200,000 tons are at 
present under construction, and orders for a 
further 1,000,000 tons have been placed. 

* * * 


The Fives-Lille Company is to collaborate 
with the’ Electro-Mecanique Company in the 
construction of thirty-five electric locomotives 
ordered by the S.N.C.F. They will have four 
coupled axles, each with a 1000 h.p. motor, 
with leading and trailing single-axle bogies. 
The weight on each coupled axle will be 23 
tons, and the total weight of the locomotive 
150 tons. It will be able to draw an 800-ton 
train at over 100km an hour over a 10 per cent 
gradient. The locomotive will be used on 
passenger trains on the south-west network. 
It is hoped that the major part of the order will 
have been fulfilled by the end of 1948. 
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Notes and Memoranda 


Rail and Road 


SPURRIER MEMORIAL SCHOLARSHIPS.—The Council 
of the Institute of Transport invites, without 


restriction of age, nationality or sex, applications for - 


the award in August, 1948, of up to five Henry 
Spurrier memorial scholarships of an aggregate 
value not exceeding £1250, and at least five Henry 
Spurrier memorial grants not exceeding £20 each. 
These scholarships and grants were founded by 
subscription as a memorial to the late Henry 
Spurrier in appreciation of his life work devoted to 
the advancement of the science and art of road 
transport. Full particulars and application forms 
can be obtained from the Institute of Transport, 80, 
Portland Place, London, W.1. 


America’s FREIGHT Wacon NEEpDs.—According 
to Mr. L. K. Silleox, vice-president of the New 
York Air Brake Company, the railways of the 
U.S.A. need 100,000 new box wagons and 200,000 
freight wagons of other types. The Office of Defence 
Transportation has urged a production rate of 
10,000 new wagons a month. Obviously, Mr. Sillcox 
says, if new wagons are installed at the rate of 
10,000 a month and 7000 wagons a month are 
taken out of service, it will take over eight years 
to make a net gain of 300,000 wagons and realise 
any measurable attendant improvement in per- 
formance and reduction in maintenance expense. 
The rapidity with which the railways are able to 
retire obsolete wagons and thereby substantially 
reduce their freight-vehicle maintenance expendi- 
tures, will depend largely on the success with which 
wagon-building facilities meet the demand for 
increased production. 

Repair oF L.M.S. Rar, Wacons.—As part of the 
national campaign to make more goods wagons 
available, the London, Midland and Scottish Rail- 
way is opening a series of subsidiary repair depots 
wherever suitable accommodation and labour are 
available. Eleven such local depots have been 
opened so far in London and the provinces, and 
in addition, mobile repair squads are visiting suit- 
able sites in order to undertake on the spot light 
repairs to crippled wagons stowed temporarily, 
thereby removing the need for such wagons having 
to be hauled to the repair shops. During the fort- 
night ended November 8th, no fewer than 42,653 
railway-owned wagons were repaired in L.M.S. 
shops and traffic sidings—the highest figure attained 
in two weeks since special records were first kept 
in August, 1941. In addition, the L.M.S. staff 
also repaired 5094 privately owned (requisitioned) 
wagons during the same fortnight. 


Air and Water 


SwEpIsH SHIPBUILDING.—A report presented at 
a recent meeting of the Swedish Committee of 
Lloyd’s Register of Shipping shows that sixty-five 
ships, aggregating 236,595 gross tons, are at present 
being built by Swedi-h shipyards and another 171 
vessels, totalling 933,695 gross tons, are on order. 
Of these 236 ships, 106 are for Swedish owners 
and nearly all the others are for Norwegian owners. 


Sra TRANSPORT OF CoaL.—The Minister of Trans- 
port has stated that between October 15th and 
November 15th, 2,190,700 tons of coal were trans- 
ported by coastwise shipping. This was about 
100,000 tons more than the amount carried in the 
corresponding period of 1946, and the greatest 
quantity of coal moved by sea on the United 
Kingdom coast in any one month during recent 
years. 

P.L.A. PatroLt VEssELs.—The Port of London 
Authority Harbour Service has recently taken 
delivery of the first of two new patrol launches. 
It has been named the “ Rosherville,” is 66ft 
long, with a beam of 15ft, and is propelled by two 
oil engines driving twin screws. The hull is built 
of mahogany, with heavy oak stem and keel 
and frames of Canadian rock elm, to a design robust 
enough to withstand bad weather in the Thames 
Estuary. 

DIVERSIONARY AIRPORT IN NORTHERN IRELAND. 
—aAuthority has been given to Belfast Airport to 
take over from the Royal Air Force the aerodrome 
known as Bishopscourt and to make it ready as 
No. 1 alternative to Belfast (Nutt’s Corner) for all 
emergencies. Bishopscourt, on the County Down 
coast, is 6 miles from Downpatrick and 21 miles 
from Belfast. It has a clear weather record prac- 
tically second to none, and is on the flight plan 
route to Nutt’s Corner from most airports in 
England. In the very near future, when final 
arrangements for the ‘‘ take-over ” have been com- 
pleted, Bishopscourt will come into operation if 
Nutt’s Corner cannot be used for weather or other 


reasons. 





Miscellanea 

THE Late Mr. F. R. Wix.—We note with regret 
the death, on December 9th, of Mr. F. R. Wix, a 
director of the Phosphor Bronze Company, Ltd., 
Witton, Birmingham. 

THe Late Mr. T. P. HeapLtanp.— We have 
learned with regret of the death, on December 17th, 
of Mr. Thomas Paget Headland, managing director 
of Thos. P. Headland, Ltd. He had been actively 
engaged in the engineering distributing trade for 
over forty years. 


Waste PaPER FROM THE RatLways.—lIt has 
been stated recently by the Waste Paper Recovery 
Association that 3983 tons of waste paper were 
collected by the four British main railway com- 
panies during 1946. Periodic salvage drives are 
carried out by all the railway companies to ensure 
that all out-of-date records are disposed of, and over 
2000 tons of paper have been obtained by the 
Great Western Railway alone by this means during 
the past four years. 

METROPOLITAN WATER BoarpD Report, 1944~45. 
—The forty-second annual report of the Metro- 
politan Water Board, covering the year ended 
March 31, 1945, has just been published. Owing 
to war conditions, its publication has been delayed. 
As is customary, the report is divided into four 
sections, the first dealing with the constitution 
of the Board, number of staff, wages and working 
conditions, the second giving financial information, 
the third giving information relating to sources 
of supply and works, and the fourth section miscel- 
laneous information. 

HicH-TEMPERATURE ALLoys.—A course of six 
lectures on ‘‘ Modern Applications of High-Tempera- 
ture Alloys ”’ is to be given by Mr. C. G. Conway in 
the Metallurgy Department of the Sir John Cass 
Technical Institute, Jewry Street, London, E.C.3, 
on Thursdays, at 6.15 p.m., beginning January 22, 
1948. The lectures, which are intended for advanced 
and post-graduate students, will deal with ferritic 
steels, austenitic steels, miscellaneous elevated- 
temperature materials, special problems in the gas 
turbine, and the properties of new alloys developed 
for gas turbine applications. The fee for the course 
is 10s. 


V.H.F. Communication EQUIPMENT ON TuGs.— 
Very high-frequency communication equipment, 
similar to that which has been supplied to many of 
the police forces in this country, 1s attracting the 
attention of tug owners and dock and harbour 
authorities, who find the equipment useful for two- 
way communication from ship to shore or from ship 
to ship. We learn from the Marconi International 
Marine Communication Company, Ltd., Marconi 
House, Chelmsford, Essex, that, after a demonstra- 
tion in Middlesbrough, the company’s new V.H.F. 
equipment was ordered for fitting in the office and in 
four of the tugs owned by Messrs. Crosthwaite and 
Co. On the Tyne an order has been placed by 
Messrs. Lawson Batey for the equipment to be 
fitted in two of their offices and five tugs. In 
Southampton the equipment has been supplied to 
the Southampton Harbour Board. Here one set 
is installed in the Harbour Office and the other on 
the launch “* Sharb,” which operates over the area 
from above Northam bridge down to a point below 
Calshot, including Hamble River up to Burlesdon 
bridge. 

Fue. Erricrency.—It has been estimated that 
only 18 per cent of the potential energy in our coal 
is turned to useful account, and that an increase of 
efficiency of one-tenth could be secured, increasing 
the figure to 20 per cent, would be equivalent to 
an increase of production of 20,000,000 tons a year. 
On this argument is based Fuel Efficiency Bulletin 
No. 50, published by the Ministry of Fuel and Power, 
and compiled by the Committee on the Efficient 
Use of Fuel. The bulletin, entitled “ Fuel Saving 
in Factories and Commercial Premises,” replaces 
the earlier Bulletin No. 7 on the same subject, and 
can be obtained free on application to the Ministry 
of Fuel and Power, Queen Anne’s Chambers, Dean 
Farrar Street, Westminster, S.W.1, or from the 
Ministry’s regional offices. Fuel efficiency can be 
divided into two stages: the elimination of avoid- 
able waste, and the design, installation and lay-out 
of equipment. The bulletin deals mainly with the 
first-mentioned stage,- at which immediate and 
appreciable results can be expected for compara- 
tively small capital expenditure, while quite a lot 
can be done with no expenditure at all. It outlines 
the methods which have been found valuable in 
practice in achieving fuel savings, and gives hints 
for fuel officers and watchers, followed by examples 
of what has been achieved. Finally, one of the 
appendices lists fuel efficiency services, films and 
publications available. 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, &e., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Interplanetary Society 

Wednesday, Jan. 7th. es Martin’s Technical School, 
107, Charing Cross Road, W.C.2. “The Man- 
Carrying Rocket,” R. A. Smith. 6.30 p.m. 

Diesel Engine Users Association 

Thursday, Jan. 15th.—Caxton Hall, Caxton Street, S.W.1. 
“Porous Chrome Hardening of Diesel Engine 
Cylinders,” C. D. B. Williams. 2.30 p.m. 

Institute of British Foundrymen 

To-day, Dec. 26th.—FaLkirK SEcTION: Temperance 
Café Smoke Room, Lint Riggs, Falkirk. ‘‘ Con- 
verter Steel,” W. —- 

Wednesday, Jan. 7th.— rs’ hab: Albert Square, 
Manchester. “ Contetfugally and Precision Cast 
oe Alloys for Aircraft Applications,” J. F. 

B. Jackson. 7 p.m. 

Saturday, Jan. 10th.—NeEwcasTLE BrancH: Neville 
Hall, Newcastle-upon-Tyne. Past-President’s night. 
6 p.m.—Scottish Branco: Royal Technical 
College, George Street, Glasgow. ‘‘ Mechanised 
Bath Production,” R. 8. M. Jeffrey. 3 p.m. 

Monday, Jan. 12th.—SneEFFIELD Brancu: Royal Vic- 
toria Hotel, Sheffield. ‘‘The Use of Fulbond in 
Foundries,” L. Roy. 7.30 p.m. 


Institute of Economic Engineering 
Saturday, Jan. 3rd.—Chamber of C , Birming- 
ham. “Time and Motion Study in the Foundry,” 
C. D. Pollard. 2.30 p.m. 
Institute of Marine Engineers 
Tuesday, Jan. 13th.—85, Minories, E.C.3. ‘Sea Water 
Contamination of Boiler Fuel Oil and its Effects,” 
C. J. Gray and W. Killner. 5.30 p.m. 
Institute of Metals 
Thursday, Jan. 8th.—4, Grosvenor Gardens, 
“ Silver,” L. B. Hunt. 7 p.m. 
Institute of Petroleum 


a Jan. 14th—Manson House, 26, Portland 
, W.1. “Polythene,” J. C. Swallow. 5.30 





8.W.1. 


ity 
Institute of Road Transport Engineers 


Friday, Jan. 2nd.—Ca’doro Restaurant, Glasgow. 
Annual dinner-dance of the Scottish Centre. 


Institute of Transport 

Thursday, Jan. 1st.—S. Waxes SECTION : 
Cardiff. Luncheon Meeting. 1 p.m. 

Friday, Jan. 2nd. —WESTERN Sgecrion: Port of Bristol 
Authority, Bristol. ‘The T: rt Act,” T. D. 
Corpe. 1.15 p.m.—LEEDs GRADUATES : City Trans- 

rt Department, Leeds. “The White-Collar 

Worker in Road Transport,” ‘W. R. Lang. 7 p.m. 


Institution of Chemical Engineers 
Tuesday, Jan. 13th. —Burlington House, Piccadilly, W.1. 
* Detergency,” B. Edgington. 5.30 p.m. 


Institution of Civil Engineers 
Tuesday, Jan. 6th.—NEWCASTLE-UPON-TYNE Associa- 
TIon: Student —— North of England Insti- 
tute of Mining and West- 
te Road, + Be hn n-Tyne. “Modern Strain 
Soup Techniques,” B. Dobie. 6.15 p.m.— 
Sours Wates Association: South Wales Insti- 
tute of Engineers, Park Place, Cardiff. ‘‘ Present 
Day Tendencies in the Design ‘and Construction of 

Concrete Roads,” W. P. Andrews. yj <= 
Thursday, Jan. 8th.—Engineers’ Club, Albert Square, 
anchester. “‘ Roads and Their Riding Qualities,” 

W. J. O. Scott. 6.30 p.m. 


Institution of Electrical Engineers 

Monday, Jan. 5th—Sovuta Mrptanp CENTRE: James 
Watt Memorial paw _ ~ Charles geer 
Birmingham. ‘ Comparison tween ani 
Electricity on the Basis of Coal Economy,” P. 
Schiller. 6 p.m. 

Monday, Jan. 12th.—NonrtH-EasTERN CENTRE : 
Hall, Westgate Road,Newcastle-upon-Tyne. 
parison Between Gas and Electricity on the Basis 
of Coal Economy,” P. Schiller. 6.15 p.m.—LonpoNn 
Stupents Section : Savoy Place, Victoria Embank- 
ment, W.C.2. “The Place of the Engineer in the 
Postwar World,” Sir Arthur Fleming. 7 p.m. 

Tuesday, Jan. 13th. —Norra Mrptanp Centre: Cor- 

ration —— Department, Whitehall Road 
im * hing of Three-phase Systems, 
with hacia Reference to Large Power Stations,” 
J. R. Mortlock and E. M. Dobson. 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Wednesday, Jan. 7th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. ‘‘ Comfort Cooling in 
the Tropics,” J. “ L. Grocott, A. R. T. C. Salf, and 
Amer. 6 p.m.—East MIpLanps BRANCE : 


Park Hotel 





M. p.m. 
College of Technology, The Newarke, Leicester. 
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“The Objects and Limitations of Water Treat- 
ment,” W. Murray. 6.30 p.m. 

Monday, Jan. 12th—ManowesTeR AND _ DistTRIcT 
Brancx: Milton Hall, Deansgate, Manchester. 
“ Air Conditioning Plant for Cotton Mills,” A. 
Leslie Longworth. 7 p.m. 


Institution of Mechanical Engineers 
Friday, Jan. 2nd.—Storey’s Gate, St. James’s Park, 
8.W.1. “Modern Cutting Tools and Machine Tool 
ign,” C. Eatough. 5.30 p.m. 
Tuesday, Jan. 6th.—AUTOMOBILE Drivis1on: Storey’s 
Gate, St.Jam-s’s Park, S.W.1. Chairman’s Address, 
G. T. Smith-Clarke. 6 p.m. 
Friday, Jan. 9th.—Storey’s Gate, St. James’s Park, 
8.W.1. “ The Design of Contra-Flow Heat Exchan- 
gers,” Ernst Schmidt. 5.30 p.m. 


Institution of Post Office Electrical Engineers 

Tuesday, Jan. 6th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
“The Location of Faults in Lines and Cables, ” 
A. C. Timmis. 5 p.m. 


Institution of Production Engineers 

Saturday, Jan. 3rd.—WoLVERHAMPTON GRADUATE 
Szotion: Visit to Messrs. Stewart and Lloyds, 
Bilston. 9.30 a.m. 

Monday, Jan. 5th.—YorKsHIRE SECTION: Hotel Metro- 
po . Leeds. ‘Ball and Roller Bearings,” F. 

ickling. 7 p.m. 

Wednesday, Jan. 7th——Preston SercTion: Harris 
Tnstitution, Corporation Street, Preston. ‘“ Induc- 
tion Heating.” Representative of Philips Lamps, 


Ltd. 7.15 p.m. 

Monday, Jan. 12th.—Hatirax Section: White Swan 
Hotel, Halifax. ‘* Britain’s Industrial Future,” 
Lewis C. Ord. .m.—LuTON AND District 
Section: Town Hall, Luton. ‘‘ Press Work,’ Mr. 
Grainger. 7 p.m.—DerBy Svus-Secrion: Art 
School, Green ne, Derby. “Making a Type- 


writer,” R. M. Evans. 6.45 p.m. 


Institution of the Rubber Industry 

Friday, Jan. 9%th.—Bell Hotel, Humbertsone Gate, 
Leicester. ‘‘ Libraries and the Handling of Tech- 
nical Information in the Rubber Industry,” G. A. 
Shires. 7.30 p.m. 

Monday, Jan. 12th.—Mtptanp Section: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘“ Man-Made Fibres in Tyre Castings,” J. W. 
Illingworth. 7.15 p.m. 


Institution of Structural Engineers 
Tuesday, Jan. 6th.—NoRTHERN CoUNTIES BRANCH: 
Cleveland Scientific and Technical Institute, Cor- 
poration Road, Middlesbrough. “ Recent Trends 
in Structural Welding.” 
Junior Institution of Engineers 
Friday, Jan. 2nd.—39, Victoria Street, S.W.1. 
eeting: Films. 6.30 p.m. 
Friday, Jan. 9th.—39, Victoria Street, S.W.1. ‘“‘ Gas 
Turbine Power Plants for Aircraft Propulsion,” 
R. M. Cracknell. 6.30 p.m. 
Keighley Association of Engineers 
Friday, Jan. 9th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ Diesel Engines,” J. Whitaker. 
7.30 p.m. 
Royal Institution of Chartered Surveyors 
Monday, Jan. 5th.—12, Great George Street, S.W.1. 
“The Evolution of a New Town,” Sir Thomas 
Bennett. 5.30 p.m. 
Women’s Engineering Society 
Tuesday, Jan. 6th.—LonpoN Brancx: 35, Grosvenor 
Place, S.W.1. Twelfth Night Social. 7 p.m. 
Saturday, Jan. 10th.—MaNcHESTER BrRaNoH: Visit to 
Fowlers (Calculators), Ltd. 2.30 p.m. 


Informal 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 





No. of Post 
report Title free 
s. d. 
B.1.0.8.: 
1122 Avoidance of Toxic Hazards in 
Some German Chemical Fac- 
tories ... 6 8 
1153 L.G. Farbenindustrie : The Manu- 
facture of Miscellaneous Dye- 
stuffs Intermediates (Excluding 
Naphthalene Derivatives) ioe @ 
1339 German Aircraft Heat egaapettl 
ee ° ses 5 8 
1423 The ion of Al 
and ite Allopein Germany a SS 
1467 German Methods of Seatietion 


and Aluminium Coated and 
Continuous beeeieedipsaneee Steel 
Strip ... 3 2 





END OF VOL. CLXXXIV 








No. of 
Report Title ys 
8. d, 

1481 Albumen Substitutes from Fish : 
Further Report on Deutchen 
Eiweiss Gesellschaft . 29 

1517 Perlon Spinning in “Germany 
(Methods and Apparatus) : 

““ Nylon ” Type Synthetic Fibro 1 7 

1557 The Manufacture of Technica! 
Phosphatesin Western Germany 9 3 

1562 German ~waaeed meme 
PE ins Kos is 113 9 

F.LA.T.: 

323, 326, 327, Rayon Research and Textile 

328, 331, 339, TestinginGermany . Sore 

343, 551 

617 (Supple- The Electrical and Technica 

ment No. 1) Ceramic Industry of Germany 
(Supplementary — High 
Dielectric Constant Insulators... 2 

653 Cuprammonium Process Syn- 
Be Rayonin Germany... ... 3 9 

687 B.M.W. Passenger Car and Gene. 
rator Engines... ia 

710 Schiefer Kropf Reports : " ‘The 
German Sewing Thread Industry 4 9 

968 Alcohols by Hydration of Olefins 3 

897 Manufacture of Capsules for Pres- 
sure Measuring Instruments, 
including Test Data ... 17 

1012 Screening Device of Slurries of 
Organic Chemicals : 

1018 Rubber Vulcanisation Acceler- 
ators Produced by I.G. Farben- 
industrie, A. G. Hoechst, Elber- 
field, Leverkusen - 

1034 English Translation of the Future 
of Gas Turbine Installations ... 9 3 

1039 Manufacture of Isododecylpheno! 


by I.G. Farbenindustrie A.G., 
Uerdingen ... . 

Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc. 
tion, is prepared to receive enquiries sagueds ing all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 








Personal and Business 


Mr. P. E. Hotpen has been elected a director 
of the Projectile and Engineering Company, Ltd. 


Me. E. H. Batt, M.I.E.E., has been appointed 
managing director of the British Thomson- cesta 
Company, Ltd. 

Mr. F. A. Martin has been elected chairman, 
and Mr. F. W. Rowe, vice-chairman, of the British 
Steel Founders’ Association. 

Mr. D. Diesy Hawtey, Mr. Alec Jack, Dr. 
J. R. Rait, and Mr. F. Cousans have been appointed 
local directors of Hadfields, Ltd. 

Mr. J. G. W. Pawtyn, of Ransomes, Sims and 
Jefferies, Ltd., has been eiected to the council 
of the British Engineers’ Association. 


Mr. W. L. Patrerson has been appointed 
manager of the Manchester office of C. A. Parsons 
and Co., Ltd. Mr. F. W. Waddingham retains his 
position as district engineer at the Manchester 
Office. 

Mr. Wiiu1am Upatt, A.M.I.Mech.E., has been 
appointed chief engineer of the Brightside Foundry 
and Engineering Company, Ltd., in succession 
to Mr. A. F. Dixon, who is retiring. Mr. Dixon 
will continue to serve the company as a consultant. 

Mr. Davip Jackson has been appointed joint 
managing director of Mavor and Coulson, Ltd., 
with special control of the works and all technical 
and production matters. Mr. J. B. Mavor has 
relinquished his office as joint managing director, 
but remains chairman of the company. 

Tue CoLoNIAL OFFICE announces the following 
appointments: Major W. D. Scott, executive 
engineer, Public Works Department, Cyprus; Mr. 
T. G. Milner, assistant engineer, Public Works 
Department, Nyasaland ; r. F. G. Joscelyne, 
assistant engineer, Nigerian Railway Department, 
and Mr. H. L. Binning, executive engineer in the 
Gold Coast. 

Str Georce E. Bartey, M.1.Mech.E., M.1.E.E., 
is relinquishing his position of managing director 
of Associated Electrical Industries, Ltd., on assum- 
ing the office of full-time deputy chairman of the 
company. Dr. H. W. Hugh Warren, M.I.Mech.E., 
M.LE.E., at present deputy managing director, 
will become managing director of the company on 
January 1, 1948. 
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aeccg modern second-hand plant and machinery 


machine tools, 

power presses and 

sheet metal working machinery, 

hydraulic plant, 

electric generating sets, 

electric motors, switchgear, 

transformers, air compressors, s 
boilers, diesel engines, etc., chemical plant, cranes, 
locomotives, plastic moulding and 

rubber machinery, pumps, 

track and wagons, tanks, steel sections, 

tubes and fittings, and virtually 

every kind of second-hand 


work’s equipment 


FROM THE 
LARGEST STOCKS IN 
THE COUNTRY 
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GEORGE COHEN, SONS AND COMPANY LIMITED 


WOOD LANE, LONDON, W.I2 - AND STANNINGLEY, NEAR LEEDS 
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GATESHEAD-ON-TYNE AND RUTHERGLEN 


BRITAIN'S BEST 





Toughness 

Demands made on Wire Rope vary from 

job to job. In some cases flexibility is the 

all-important quality; in others, giant strength 

is required; and in yet others, it is vital that 

the rope should have a sheer rugged ability 
to stand up to rough usage. 

Whatever the job, British Ropes can 

advise on the best construction. 
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KNOWN MAKERS OF ROP! 





